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LEGAL SOTICE

The observacioos, fladials. conclusions and recomendati•os made vithin this
report repteseat the opinions of the ININCER and 4re based upon avilatble site
information and United site #nveestigatons. Reporte, records and infc•r2ation
prepared by others veto used in the preparation of the report. The ING.NEl has
reLed on the sena to be accurate and does not make any assurances, representa-
tions, or warranties paertailng to the tacorda or work of others, not does theE CING.1ER umke any ceretfications as assurances except as exptcicily luplied.
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This document is the Executive Su.ntary of the Final Roport of the Energy Surveys
of Army Hospitals/ Energy Engineering Analysis Program for Darnall Army
Crmunic•y Hospital, and related medical facility, Builoing 36001, Fort Hood,
Texow This report is prepared under Contract No. DACA63-84.C-0135 ModificationE P00001, between the Department of the Army (Fort Worth District), Corps of
Engineers, and Chilton Engineering, Chartered. This project has been executed
as a part of the Department of the Army's Energy Engineering Analysis Program
([CAP). The overall objective of this project is to develop a systematic plan
of projects that will result in the reduction of energy consumption in
compliance with the objectives set forth in the Army Facilities Energy Plan
(AFEP), without decreasing the readiness posture of tAe Aiwy.

IJ The project evaluations contained herein are performed in accordance with the
"Energy Conservation Investment Progrim (ECIP) Guidance*, described in the

* letter from DAEN-ZCF-U, 4 March 1985 [S]. The Scope of Work, HNOED-PI••-E, dated
I September, )984 (I1, is used extensively in performing this study and is
presented In Appendix C of the Main Report.

I The study methodology is segmnted into three phases of work. Phase I consists
of data collection and field inspection of Darnall Army Comrunity Hospital and
Building No. 36001 facilities, plins, and records. Phase I also involves the
I dentification of potential energy conservation projects. Phase 1I consists of
accomplishing sufficient analysis to develop a list of potential Energy
Conservation Opportunities ([CO s) based upon preliminary evaluations. Phase

• III involves preperirg the appropriate programIng documentation. This docurent
is the Executive Surmary of the Final Report.

Section 2.0 of this Executive Sumnay 4iscusses the enitrgy conservation
oportunities analyzed, the results of t IAe analyses, and the funding
categorfiatlon for the feasible projects. Section 3.0 suwari•es the results ofII this study, including conclusions and reconre* ndatioons.

I

I
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I
2 0 ENERGY CONSERVATIO ANALYSES

.0 The ECO's developed within this LEAP study are Cate orized and described.
Utilizing the irplementation cost and economic feaibtility results, ECO's or
combinations of ECO's are categorized into the project funding categories
described in Section 2.1. Project packaging was accomplished in conjunction
with Director of Facilities Engineering (DFE) and hospital personnel. Sections
2.2 through 2.10 describe the projects and technical results Identified for each
category.

lmI 2.1 Projiect Categorization

Energy Conservation Opportunities. (E0's) are categorized into light (8) projecttypes for the purpose of complying with objectives set forth In the scope of the

Ener•y Eaginetrin Analysis Program (oEAP). The classification of ECO's enables
Identification of the orojects which should be impleentnd through faciity
funds, through the Energy Conservation Investment Program (ECIP), through other
non-ECIP funding programs (QRIP, OSO PIF, PECIP) or do not apply to any funding
means. These categories are defined below.

a Gneral Recomnendatiors. General recommendations apply to the entire
facility represent Ung ECO's essential to a continuing maintenance
program for attaining and maintaining efficient energy use. TheieIasures involve operation and maintenance procedures in which the
quantification of energy savings is impossible to define. These
reco•m•endktions are to be implewented by facility personnel on a

€0continuing basis.

io N.n.C P Projects

Hep Cost/Low Cost EC0's. These ECO's are characterized by requiring
nimal or no cap=tal investment., a quick return on any inves•tment

required, and imediate implementation by the facility engineer avd
hospital personnel. No Cost/Low Cost CD1's are synonymous with
operation, maitentance, and repair type projects.

3 - ick Return on fnvesletm P-Program (411p). This program Is for ECO's
whfch have a total co-t on v er ••0•,000 and will amortize in two (2)
years or less.

* OSO Productivity Pnvestmtnt FundingA 050 PIP). This program is for
EC s Saving a total cost greater than- $0,U0OO and in tmortiiation3 period of less than four (4) yecrs.

Productivtty Anhancint *•.ital Iftvastont Program... 1. This
1v2FtI o$,0 and art

amortization perlod of less thin fovr(4) yters.

o •CPr rojects. ECO's or combinations of ECO's which qualify for (CIP
""I nF-n1,n comply with the InvestiTent, oner~g savings, ard econcmic
feasib lity criteria outlined In the [ney•,y tonservation lInvestment
Program, governed by the ECIP Guidance, as daesribed it the letter
from DAI4-CF-U, 4 March 19$5 [6). ECIP projects require a €•pital



Investment of greater than $200,000 and lust exhibit a 5avints-to- I
1%vtstmer.t Ratio (S IR) greatet than o r.*. 0

S Projects Resuiris, further Inve~stisaion. These projects are poten-
t1ally viable C's which cannoc be satisfactorily tiusted within the
scope of this contract. 1hey requirte furthar study and analysis in
order to determine capital investzene, energy savings, and economic
feasibility. Upou future analysis of these potential p.rojacts they I
can be classified into one of the other categoric, outlin:d herein.

a Xn-Feasiblt ECO's. The*e ECC's are aoti-familhbie wened upon ecnceie I
a-tely-is.results aed show an SIR leos than one.

a Won-AppliableC's. ECO's Vich are noi-applicaVIs are for systems 3
v Yi--dcot e•o xist-or in uhich the systcu alceady incrpor tes the
ECO.

The hospital and DF! staff wi1l be consulted to deterctne hoy pr.•:jcce shculd he i
categorlzed. This vwll occur prior to the sub-mittal of the !)2at Final Report
ane upon coupletion of enCO anlyses. The final results of the pmoject catego-
rLzation will be presented in the Dr.ft Final Report.

Z.2 C.,~era1 tq•lmenadations i

General recctcendations apply to the entire hospital facility representips
projects that are essential to a continuing ainteonunce program for assuring tile
efficient use of ezorgy. These measures involve operation and mainrenance
procedures in which quantification of energy savings Is ItpUssLble to define.
It is reocamonded, however, thet these actones treeive h.'Sh priority and be
implemented as soon as possible. The Implenentatlon of these measures is I
crlclal to aittsir-ng and nsintatning the projected energy savitgs lde-:tf ied
throushouc this docunent. i
In mobt cases these reecmendatcons are to be ln.levtnted by faitllty persnoone
on a continuing basis. However, due to the current state of dis'erair and
*Aaadjutstmnt of the ho.1pitul N%'AC systms8, =0e costly one ctie reaedLes are
re;uired. The WCO recomended to "Repair, Calibrate, and Adjust NVAC Cortrels"'
is on* such retetdy. Thio =Ce does have Identiflable eneray swvings and is
therefore analyzed as an ZO. AM equally i•portant remedy Involves air balanc-
ing all HVAC air disitributlon systems. T7ls recomdndatior.s stems from the
results of the Air .'e4surevent Study conducted at the hospital. The results of
this study are presented in the following section. Other general
recourendatilnv that are addressed In the following section ia:Lude teuular
service. ad colibrntion of 1IVAC equt*P-t, personnel traikint, and the EMCS.
The final section aidressesi the Medical Facility building No. 34O00NI.

2.,, Ait balance 14VAC Dstr .hu.. !o• Svstn.

An Air esourenoent Study was conducted at Dernall Arty CýrMan~ty IHospita. to
determine if the hospital HV'C systens requir@ balancing. the f.:cuis and TooeoUL

of this study are presented in Section 2.2.1.1. A related study conducottd by
tht United States Arty Envircnmnntal Hvglene Agency tA!%A) tupports the findinKU

i



I
of the Air Measurement Study condutted under this con.tract, The conclusions of

AIR& study are briefly suiarited in SIction 7.2.1.2. Lastly, Section 7.2,1.3
presents recomendations for air balancing the hospital AVAC ylstems.

'....Air Keasiaressett Stujdy

3 An Aft Ke&surerent Study of the hospital iVAC systems vwa conducted in April,
1986. The reader is referred to Volume ZV, Air Measurement Study, of the wini docient for the complete data and results of this study. The study involved
taesuring and recording sir handler oquipment running data for twenty-three (23)
tupply air fans and tventy-three (23) return air fans, plus the supply and
exhiaust fans for the beat recovery syste.. The running data included vots,

3 saps for each phasea, otor rpm an pressure profile (total pressure, Otatic
pressure Across coils) at a given air flow. Duct traverse air measuretents to
determlne :oral supply air flow and return air flow of the twenty-three (23) airI han~lers. plus supply 4d exhaust air flows of the heat recovery system were
also conducted. total ail flows were 4asurad during chiuosttt calls for full
coolins. In dual duct syst..., messurements ware made In both the cold and hoti ducet durian the cadl foa full c•iolia. Air flow measuresents vere also
conducted at supply air diffasers aad/or mixing Uoxes. The easaureaents vetre
based upon a smple of a unialau of twenty percent (202) of each of the
twenty-three (23) supply air handlers. These data are used to substantiate air
balance problem.

The traverses of th* duct systems and static pressure reading" for each of the
air handling units were performed using an eleccronlc dSgital. mcro-oianoete•r

Tfetanufactured b Niocronlec asd a pitot tube manufactured by Dvyer ?assruzents.
The supply &Ir 4111user flows were measured with a Shortridge Flovwhod. The low

i velocity gri. was Inserted im the hood and the caLibration factor for the hood
was estWbl'shefd by pitot tube traverso at the jobsite. All aperage :ead'Ings
were takon vith a digital aeces inanufactured by Amprobe. pmp readings were
token vith a Jaquet No. 2301 rp% counter.

I Table 2.2,1 sutzarlaoes the results of the air flow sensureo".n-ts of the air
handler systems. This table lists the supply and ret-Arn air flow rtsut: in

I rtlation to design c•nditicnn. The percent low or high when compared to design
air flows is Ind'icated for oach syftes. Coesente regardirg. noted systete
deficiencies art 41so listed.

U As can te seen In Table 2.2.1. over sevent/-five ptrcent (731) of the suppy and
return air deltvery, vats& are boye? than design air flew.. The T.ain1•rg
twenty-Live percent (2W are oither at design or are higher than domijr. Air
f lowrstse. -he low air flows average thirty percent O0W) below design ý.vqlo
and are as ouch as sixty to seventv p)arcent (60-70".) 1yor for some fans. Tha
uAoricy of the air ou:let stasuroements, that provided sasples of each airU handler's aspply diffuserR. also shoved low air flows. Thene results are
presented In detail in Volume IV of this document.

SThe sesitured aIr flows :dt supply end return fans, end at roote ,tupply air dif-
fusers vary conside*ably ftra design air floys. yost 41t flows are vel. below
design levels causing hunan comscrt problem4, as wetl a% ine.ars•ce veMtsittion.
Tbhets results clearly show the need for c€splat HWAO" discreetjurle sp,.n air

I



rAILE 2.2.1
AIR MEASURVIEN[ STUDY RES4LTS

AIR MEASUREMENT:

RESULT

SYSTEM 1 AN :PFtCENT;PERCEN'r: iES
( (;: LOW MHION

, S 20 -

ob NM(S) NM 1. M~tor starter relay wv;l pot stay

not working prop In . s
R 4 1 a, Fan dischare static Pressure is

..;: ..... ..... ............... 0 . ............. .. .....
5 32 * - 1. Futsidle air flat set properlay. .

; R - IS ;. I an discharge static pressure negative
bocause outside air requare'lentc are
n seit properly In air hadling unit.S2. ACtvItOr On ffiinm• outsiol air dam~er

Sis in a bind.

..............................................-.................~0CaD 2 S 16 1
Rt 22 1 Linksge or oulioa a&i damper it'' : : disconnected.

............. ....................................................
S 3 6 32

ft ; * ! 13 :
*.................................................................-..~

SGE-i : S $s : * .

R ft 21 -

R 25 : 1. Discharge static pressure ts -0.0-.
............................... 04......0...........

G -3 : S 20 - : i. All four belts need to be rep; .ea.
R AS 4*5 1. Fan discharge static presb.re is -3.0.

: 2. inlet vanes do not operate properly.
1•- : S S-It 1. Fan dirhle pressure ;s .0.1s.

I oI I l l I• I I i I l f l i I l- S - ; 7 I
R - 30 1 1. Pan dtselarge pressure is -a.10.

2 Cutside air is not proporiy set.

2C-i S *" 22I
R, 23 1. Terminals TU.-2C-G and TU-2C-* v4iCh

;Iare conricted to the returnylton CoSnot operate prop0priy teerves opetat-
* . ing rooms I and 2, respectLIveiy).

A 29 S. - . Terminal TU-2C-*O servinq return

air system does not operkte properlyS~(serves CystOscOpy r~on).
'................... ............................................. 1

A f 10 Fo I Vrt dischartege pressure Is -0.06..,................ ...... !....... .!. 2 .• L . . :...5... ....
RE 0 s . Inlet Va.C5 do -lot operate prcp~t~y

"'....".....................................
.E- 35 1. Fan disC~harge proessre Is -0.12.

b. NM ' N, ,) .irent.
..................... .. . .. * *

S a uppl Fa; !ta R~.ur 1a; £ Eahaus Va



I TAILE 2.2.1 (Continued)
AIR MEASUREMEN7 STUDY RESULTS

I •) :LO : M*G

.. .. ..... ... .. ..................._............................

: : 5S : - 1 Fan discharle pressure is -0.20," ........................
2F s 2 1. 3 pass dust it not ope sinI p"oporyy passIng 8 !oy ys en atflow In

fu coolli nga doe).
.3S ."......... ......................... . ......... . .. .. ....

31* .4 1 One bolt Is missing and the other two, are loose.
S38 1. Fan discharge pressure is -0.23S.

S32 2 S 3 : 1. ons3-- id329 cuaor rods
* . . are not connected to owing arm in
* constant volume boxes.
I 2. Zone 33-2-- actuatat not operatingS I roperly.

* : 1. ;an discharge pressure It -0.05.
......... ............ 0....................................

i: 31-3 S 2? I. Maximum outside air dampers are-, . 5w.akIhi.

2. Constanl volume box lervins outside; I air damper motors, free %@at recov~ry.
system are not operative: bow is In

* * . * fully alosod position.
70 1. tatic resur eding a"ros thet so t oting ita&ton indicate that

the straightening grd Is clogged.
Li i :s : *

fR I to 1. txoess &Ir on return tan Is being
* * forced out of the exhaust/retlie.

I: P-2A: S : 32 1 : I. Outside at? not s$t property, at seot
-- -- - - * -- - - - - - - -- - - - --* .. ..~t I.... - - - - -

S YWU~.l~a4loI flow,
AR 38 - 1. Fan discharlimpressure to -3.S.32.: Canvase onme an an disharje :f tan

I* Is 1. •rn.
UP-3A :S :•

tI R 0 0 ; 1. Flow at de41in tevoigL

OF32-i 3 83 *S

PF33-1 £ 23 : - :. Actuator iaakage; has been heoke*: andlI vaS$ )RMokoed Into place with a bolt.

I EF38-2 I NM : NMl 1. Needs new 1, -Itl veulo not run.

a. $ Supply Pan; R -a Return FPnn E a 2xhtuso Fan
--b. NM• No Meas-jrtont

I



I
In addition to air flow 3e* ,.?':E.1t results, the Air .4easurp,-e.o Study Iden- j
titles nuierous HVAC corcrol % -',- probleds. The most si•,alficant of these
probleoa which apply to many o! "e syste-s 3re:

a Theructacts are out of calibration and several are tnoperatble. Also,
soate f the spr'ngs that hold the tl•ie'ostt to the no,&nting bait are
distorted such that they no longer holu the :hermoscat. 3

a The air handler receiver controllers locaetd in Mechanical Room 3B
blev -a ntrem of el: ov' of the bleed port during the tests. Other
panels als appear %'. %,ve oil In the controls.

o M'iany of the outsfJa ventilation air control systees were either
inoperative or were not sat properly. For example. outside 41r dan•er
linkages vere found disconnected or Ln a bind. These situactions cause I
a serious lack of ventilation sit,

o The contTols serving the fan inlet vanes on the air hadl Ing units do I
not control static presoure properly, or the air handling unit aend
recurn fan vorrex damp.: did not track properly. In some cases the
controllers were 'hunting'. I

The IndividuAl problems nottd for each air handler are Identified in tahle
2.2.1. 5
The above systam deficiencies and those listed In Table :.2.1 are not only
detrizental to the building comfort conditions, but sisou create sinifica1nt
health hatards. The absence of properly balanced air flovw and the low air flow
conditions cause lproper a&I changes In the various hospital use areas and
disrupt the proper presure balance between adjacent areas. The outsIde aiir
system control problens cA,2se 0n dequate venrtlactor. air. Vhese defIciencies I
veriflably support the conclu;ioa chot Derual% Arzy Community Hospital if not in
compliance vwth £ML LllO-3-IL,, Interior Y.echanic&d Design Conditions for
Hedical facilities, 4 October, 1983. These s.stem Inadequaciee sh.:uld be
repaired ItmedIacely.

2.2 L.2 nvy.ro.mjentl ne ency I
In early govenher, 1995 the U.S. Amy fnvitontentil l•ygiene Altuci evaluated
selacted ventilation ayste.ne at Darnall Arzy Cou=unity 'ooepical. This stvdl
conducted 4ir flow ueassuemeate of specific crrttiý% hosittal areas Including:
u-c lear medicine. operating surgery/delivery rooss. pathology, and radin.o,,y/

autopsy.

The ritsults of this study tirertrly tupport the findings of the Air Meanursmewt
3Sudy, The s•aority of the absive areas dtd not lent nin'.mur ventllatlon re-
quirenents and were lover thno design epvctficstlcir.s. Also, inproper pressure l
balav2ce situotionto betveutn odjarent spaces were also fou•d, at. well aa control
systen defic¢encies. The final rocixotendar:cns of the study awe to rvbalance
the vent:i2atorn esyuiems and to maltain r- replaca talfunctioni.•i co.ntrols.
These conclusions coin,:Ide vith the Air ',asur ,-.nt Study revotrondationri.

I



. 0 2.2. 33acommendations

10 Based upon the Air HeaSurenent Study and the tnvironneneal Mygimne Agency study

results, the HVAC distribution recocenndaations are sunarized. The hospLtal
AVAC systems ire currently providing Iniadequate air flows and ventilation air.
Additionally, the air flows vary considerably from area to area and rarely match
detaign conditions. This situation not only causes human comfort problens but
also posen significant health problets due to the lack of ventilation air and
dut to improper air prussure balances between spaces. Consequently, all the
horpital HVAC distribution systems uts be air balanced to provide proper air
flcws, ventilation, and preasure balances.

Adc•itionally, PVAC control systems are in poor condition and must be repaired
and calibrated to provide proper RVAC control. 7his rfcomendation Is presented
separately below and must be implemented to achieve effective air lalance
results.

2.2.2 Regularly Service/Calibrate NVAC q.utpent

U Thu IIVAC control systems at Darnall Army Community Hospital are L3 a state of
ditrepa•.r. The exies•tg conatrol system deficiencies are address-ed In detail ".n
Section 2.2.3.2 (Tables 2.2.7, 2.2.6, 2.2.8A, and 2.2.9) of the Main Report and
*above as a result of the Air Heasureesue Study. This equipment must be serviced
to bring all control componentr back into proper operating condition. The NVAC
1 controas servicing Includes calibration, adjustmnt, and rtpair/replecaevnt, as
a0ended, of all room thermostats end huzldLststs; all air handler terminal unit
controls; and, all air handler controls includlng temperature, humidity,
prtuosue, and flow s4nKororS, cntrol valves, receiveT controllers, and daepar

, • controls and linkages.

A ane time repair of the RVAC controls is eddrested In the ECO titled ")peair,
Ca'ibrate, and Adjust WVAC Controls". The total cost to implemant thin protect
Is $3,rs6. This one tine cost will bring all control systems back Into propor
and effIcient operating conditlon.

The implementation of this ECO alone will, hob'ever, not InituTe that then.
systems rstmir. in proper operating conditions. It Is *esontial that thee
orytems b* maintaiined on & continuing basis to Insure energl efficient opera-
tion, ard co Insure that the energy savings projected in the above tCO .nd other
ECO's recommended in this study are realised for years tu c•se for theme
reasons, an annusl coat to maintain these systems Is inClude. In the *Conficxl
analysis of the above LECO. This annual cost ti estiamted at $36,021.

Consequently, the hospital H1VAC systess must be regularly serviced and caletiat-
ed by building outint•nance peruonnel or by an outside contrils contractor. 7he
best vay to ecctlish this is to institute a prvten,'a.i~v rtainteno.cu systen,Ianual or computerized. to Insure chat equipmenc is serviced In a tc1cly man•er.
The importance of this racownendacion cannot be stressed 4re'IOh. Continued
saintenance of these control oysters is essential to ef'icier.t tuildin• opera-Q iI tion.

I1



I

2a.3 NVAC Maintenance Person *_i. V nl n

.In order to iepler.ent the above rteco.r'dation. associated with a prevertalve 0
MaintenAMnce vstem, It is apparent that additt.ral training cf maintenance
personnel is flectslary. One of the priui?:y rew'ons the VAC systens ire in poor I
operating condition is the lack of maintenance personnl kncledgi of the
operation and maintenance of the hospital systems.

The hospital HVAC systeu~s are tot simple sisters. They are, however, excellent
state-of-the-art HVAC %yotms. These systems provide excellent control capabil-
Ities and have excellent energy efficient characteristit$. If properly rain-
tained, these systems w1l' provide good human co'fort conditiont in an energyefticient manner.

The training of bott maintenance rar.apement personrel and NVAC naintenance
personnel is hiShly raccmnended. HVAC controls courses which aedress state-of-
the-art cfltrol operaticn and maintenance, and neow teohrologies are suggested.
This, training will insure the proper raintenance of these systems and energy I
efficient operation. Reccwrended cou'ses which are part of t0e Amy PPCSTE.
program, incliae:

o Energy Conservatiom in W•n sting Suildings
Coirse No. P3?IECB DuratIon; 38 HOurS Cost: $605

0 Energy Conservation in heow Sjidings
Cojv'se, No. P3MECP Duration: 38 F~ours Colt: $605
Nechanical Inspection 0 1
C'Ojrse No. tI•IN Duration: 40 Kours Cost: 1330

o Refr~geratiotl and Air Conlditionlrg Ins;*ction
Course No. TIPRACI'. Duration,: 40 'wours Cost: !335

0 HVAC and gefrigeration Systeu t•Rspection J
Course No, P*,t'lPRSI Durotton: 40 Houis. Cost: WS~

Ls•ti, specialized courses are offered by tho n•ror cont-rols co--anmes (Barbee-
Colrimn, ,K..:neyw*ll, Johnson, anc York). Thetet ca. generally be zrraqned op the
Fort Hood areF. Cointacts for these cou-sps are shc•r belWo. Persernel st.ould
Seek out the particu'ar area of HVAC controls io which they are deficient and
take course offered by theste cctrpahes.

o earbter.Colnan triber.Colrar" Training Center
Inergy, yMnt.; 'At Group
555 C0l•an lent.r Drive
lc•ckfo{rd, IL 611?5O-7040
(StS) 397-7400

o honmvll ISulding See€rics C'vislon
tustorer Tralnlir Services
11" WIest flockin bird Lanie
Calles, TX 75241

Contact; Jonny N! 11
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o Johnson Johnson Controls, Inc.
Training Institute/145
507 Eat Michigan Street3 Milvawkee, W1 53202
1-(600)-S58-9950 xct. 41W2

S Yor.k York Institute of Air Conditioning

and Refrilgeration
ot$ Vancer Air Conditioting, Inc.

?. 0. sox 1392
York, ?A 17405-1S92
(717) 771-6299

I A Second area of primary tateract is the calibration, opezacion, and uainteiance
of the priua:y RYAC equipuent. Training of the boiler and chiller oprat:ion
poraolnel in state-of-theoart equipment, Maintenance, operation, control Sys-
tema, viW4 now technology Is essentail to energy efficient performance of Uarnall
Army Community fowpLtal's equipment. Two courses are recomeneded to obtain
boiler training. The first it offered by:

I OrD. Dupee Maples
Boiler Efficiency Institute
P. 0. Box 884308
laton Rouge, LA 70893
(SO) 368-5792

The second recoIeoded course il titled *boiler Control and ftintonanca Seminar"
and is offered by:

Iat.usa Consulting tnergisto
1200 South Rock lovlevard
Spark*, NV 89431(702) 356-4331

I Contact Art Haemsan for information on the three day, $4O0 course.

E Chiller operation end maintenance class#e are offered by Honeyvell (see tubbcrk,
Taxas addresit iertionad previously). Trene Air CondltloninL. and Carrier wir
Conditi•OIns. contact:il are listed below:

3 Trans Air Conditioning
2N1 Comoerce Circle
Sacrilento, CA 9 513
(916) 92t-0O0

Carrier Nuscan c'?apny
P. 0. Sox 19108
7007 Katy Road
Ucuston, TX 77024Coanticti .irzy Stroux

The Army PRO!)PECT ccurteo ale,) cover atr .:ordttiaveinj ard rae'rileoatton xnfora-

t on,I an
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a4tional orlanlzaticns can also play an Important role In education. Tnsy offer
up-to-date taformation on now products, 1aintenance techtiques and procedures,
and notification of training nazinaTs. They typIcally publish sonthly tagazlne
or journnls. Affiliation vith these societies is valuable.

Naobershtp In association such as the folloving is higbly advocaced:

ANSWA, Inc.I
2791 ?ulle Circle P.E.
Atlanta, GA 30329
(404) 636-8400

The Associcion of tnerly EAineaers
4025 Ilews1ntdale load, Suite 340
Atlanta, CA 30340
('04) 447-5083

The Association of ?rofessinnal tnergy Managers
I Market Plats, Suite 3001
%&I Tranni-co. CA 94105
(415) 3S*-8055

xegbetship in national organiationas typically Includen a subscription ci the
Stoup's magazine. Other Inforatuive journale %houl4 be acquired via pub~lcation
subscription. SuBtssted neriodit:als with their 1987 contacts and ,tLcves

Include: Efl ry Us rNe ws

P, 0. box 402

Martinsville, N 08816
Attn: Cit¢ulation 0cpertnen:3
1 (800) 447-4700
50 Issues/Yr - $56

Piping/Reatting/Air Coad~tion$ ng
P. o. Box 95739
Cleveland, OR 44101
(312) 161-0880
12 Issues/yr - Pro*

Consulting £ngineer 5
Circulatios Department
larrington, IL 60010
(312) 3$6-1840 5
12 issuem/Yr - Free

Specifyins Engine*"
270 St. Paul Street.
Denver, CO 8C206
(303) 388-4511
11 tis11e.!Yr - free

to,
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Plumbing Eniasetr
135 Addison Avenue
Elmhurst, IL 601265 (312) 5$.0-6161
12 issues/Yr - Yes to ,ovtrae~nt Officials

Pover
P. 0. lox 2031
Habopec, NY 10541
(914) 621-0108S2 issues/Yr - S16

Subscriptions to periodicals are a go*4 cornerstone for building a reference
I library. literature should be collected and organi•ed by sainetnance trade.

Along vith journaLs, tie reference library should contaLA cctpany publications,
books, squl;ent data and ether uelevat infection. The 'value of such a3 library cannot be stressed eAough, and Immedite action to suggested.

i 2 U 2.4,r nand Coutrol System (CS)

The m aiwtexance problems and personnel training issues pretsted for the NVAC
Control syteCms also appll to the I•€S. A one tie# repair, adjustment, endU recallbration. cost for the -CS Is included Lin the LCO titled "ULpanslon of the
LEistlng ENCS". The analysis of this ECO also includes annual saintetance
costS. Again, maintenance of these systems is essential to the proper endO efficzent Operation of the MCS.

The EMCS Mester Control Room (NCRt) equipment is currently located in an easilyI cessitibl. and dirty environment. All NCR equipment should be located iin a
clean, isolated environment vit% a devoted air conditloning system. Tlist vwil
improve lKCS petformance by reducing dovnttte caused by laproper tetperacute and
cleanliness conditions.

I As with the UVAC Control system the tsportarice 4f a preventative maintenance
system and trained LMCS oporatern cannot be stressed enough. Identlcal tec-

I cmersdations for traininut are applicable to the m(CS and are outlined in Section
2,Z.3.

3 2.2,.5 -lci3_€l Tact3ltI lldial No. 3600a1

WVAC and lenasral maintenance of mechanical systeus uil also Qructal tu atr&Lnlng
I and esintaining projected energy savints for butuding Wo. 36001. A dedicated

program to train personnel to reg,,larly service and calibrate squtpn.elt Is
highly tecomended. As with the hospital, the lIeportance of this recosman•t.ionU cannot be stressed highly *ncajgh.

There is one recorinrndation specific to Building No. 300. listhe supply ro(-% was
cluttered at the ttie of the fielte Lnveestiiatlon, sn4 the ruidtatirp in l.hr rooto
wore obscured. They eh,3uld be cleared as soon as posaLble, btfe•e the viext
fleating season begins.

III
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2.3 No Cost/Lov Cost Projects

Section 2.3 presents the No Cos¢/Low Cost [CO's rco•=*r.dod as projecto !or
ImpteaentAtloin by Dartnal Army Co.umity #ospital and by building .No. 36001,
both at tort Vood. The projects are tharacterlaed by roMeuing flinza lr no If
capital investuent, a quick tiatu.n on any Lnvosttsent required, and lurediate
ImpLementation by the facility en8•nees and personnel. 3
7on (10) No CostlLow COSt projects are reco#e•tdd for Voedtats Impltmenrat ion
at Darnall Arty Couwoiuty lospltal. and four (4) are re*o.-i.nded 0or uzidJiig
No. 36001. The projects are strictured so that lucal funding ci be sprpri- I
aced by the facilities. Theaso projects are discussed In Seccionic 2.3.1 thicugh
2.3.14. and suumarlted in Section 2.3.15. Modifications are recomanded 1ýsr
lihtial systess, for the ,avoeope, the dmotesth.ý hot water systems, the "VAC
systess and controle, and for special facilities such as laundry dryers a nd
elevatore. I
2.3.1 Lover Dosestic lot Water (Dh1)Topersture -D rnall

Thin project recomenrls lovtting the MIN temporsture setpoint from 120*1 to 3
11241. Savings octur due tcs reduced standby heat losses froz the tank end
pipes, vhich are directly pToportiosa. to the $etpolot.

The project r ites an invesatment of S40, and saves 530.4 Mr.u/Yr of natural I
Sas. The tot. ptonding 4ollr savings are S1,973/Yr. The SIR is 6?5.36 ard the
swpple payback is 0.02 years, or approxioatoly one week.

2.3.2 Utillaiz taIstioll gxheus: Airt Inezet ecoverl Systen - Darr-allg

This projtct recomends turning on the exhaust aLr best recovery system.
SavLngs reoult *Jy cransferring heating or cool0ng energy frto the siiust sit to
the i•o•.so g air, rather than exha-sting It. 3
The projett costs $34, and savesa 250.1 Kutu/Yr of eleceftiLty or $735, The S5
is 243.26 .and the slpleo payback ti 0.0. years. 3
2.3.3 Retastac Automatic Control Fune:tions of tagrlv Xanat*=eatt CnL7 II

This proleet rgoromend, using the EICS to shutdown appropria:e air handler snlts
utring untoccupped perieos, e&d 1Ws.eseottin morning vw." up, co?-ditic40lnR A"

area vithout Lntroducing (and conditloni•a. outside air.

The 1apleeancatlon cost to $2,741. Ihe energy savings Ore S,684.2 MCu/Yr of
oeectrtcity, tnd 2.631.6 MI.tuIYi: of natural 14e1. Tho total sevings ore 1.315.3

."Rtu/Yr and the equivao.nt S63,99l/Yt. Tricreaied costs o. £180/Yr rresolt I•.
entue savinst of $2S6.V,9. That $19 to 12|,.15 and the sipple pack is 0.10

years.

3
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2.3.4 Repair Existing Solar Do castc 'ater Hesting System - Darnal

IbTis project recommends r'epairing and recalibrating the solar domestic waterheatina system controls. Correct operation will result, so chat the solar
system will produce hot water that would otherwise be provided by the hoc water

generators.

p Project iaplementation requires $1,322 avd saves 4L0.378/!,i Endigy savings
3, i nclude 665.0 .13tu/Yr of electricity and 2,264.4 X•tu/Yr of natural gas, total-

l1ng 2,929.4 Mtu/Yr. The SIR 1i 12.37, and the simple payback is 0.11 years.

2.3.5 Reduce Stea Distribution Pressure-Darnall

E This project recommends lowering the stera temperature setpoint fro% 32.8' (100
PSt) to 30307 (70 PSI). Savings result from reduced standby heat losset.

E The project's cost in $40. Savings are 29.3 Kbtu/Yr of natural $as, And the
corTespondin# $108/Yr. bhe SI is 45.17 and the simple p'4yhack is 0.33 years.

3 2.3.6 Shutdown tllvatoreat Night . * Darnall

This project reconaends night shutdown of three (3) slevators, for tight (8)
kours each night. Electricity smviz.is will result.

v h project. requires * $SSi lavestuent, which will save $904/Yr by saving 307.8IBW/Yr of electricity. The SIR is 18.70 and the simple pa•*'bick li 0.55 years.

2.3.7 Install Shower flow estrictor. - Darnall

Thin project recousends installing shover flow restrictors to reduc. hot water
onsumption. omtural gas savings result.

42,692 is needed for liplosenctaton, and will save $1,11$/Yr. The snr.toy
" savngs are 468$.l Ytu/Yr of nature) ;sas. The SIX is 11.30 and the simple
paybeck in 1.31 years.

3.Z.:. trovid* Hot.on Detuctor Cotrol of Selected Interior jghLjta - RD!a1l

This projoat recoIends installing notio detectors in the second floor tedicilU library to control lighting. Ele.tricity savings will result for% reduced hours
of lighting.

The project tequires $882 to implement, and save $271/Yr. There are Wa8/Yr
sa,'ings from the 77.8 MUku/Yr electricity savings, aSd $43 savint4 from reduced
"leap replIncemeet. The SIR to 2.55 #nd the simple payback to 2.93 years.

0 2,3.9 Install Hetior. Detectorb on 1.44t. 100La hts - batnell

This project rtcoturends Installing sontion 0'etwtt~tt on the rest roti Lightis.
Slactricity savings will tesult Ifro reduced liohtini hours, and reduced air
cooling dg3andt. An incrassit in henting e.er*?y erns.uatlon will occur,

I1i.
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The project Costs $2.688 to imple-.ent. Electricity savi•egs are ,71.7 ,V.Stu/yr,
The annual energy dollar savings are $5C4. Nlon eo.ergy savings from less
fretuent limp repacaltent is $181/Yr, rtsultinp In total annual savings of $685.
The SIR is 2.82 and the sirtlte D•lyack if 3X5, years.

2.3.10 Wtatherstrig Exterior Doorl - Darnall

This project recoteefJs sealing air spaces around the entrance 6oors. This will
reduce the Infiltration rate and thereby reduce tVe energy consumed cotditioning
the air.
The project requires an investment of $387, ar4 will save $6S./Yr. [ner4gy
savings ire 0.3 V1tu/Yr of electricity and 18.4 MSý,1/Yr of natural gas, total- I
ling 18.7 MStu/Yr. The SIR is 1.92 and the sirople paoybck is 5.13 years.

2.3.11 Lower D',r.stic Met water -(0W) Teleerature • Suildinl .o. 36.01 1
This project rec,wends lowtring the DHW terperature setpoint from 130"F to
115'F. Savings result from etduced standby heat losses frcom the tank IArd pipes.

The implementat•on cost is $14. The project saves 48.0 VBtu/Yr, corrtspording
to $178/Yr. The SIR Is 206.15, and the sirple payback is 0.07 years.

Z.3.12 Install Shower Flow RestrCitors - Suildina No, 360OI

This project recommends installing shcwer flow restrictors to red4ce hot water
cOnsumfton. Natural gas savings result.

The protect recutres $694 to impletoent, and saves 90.2 Pltu/Vr of natural Sas.
The cost savings are $335/Yr. The SIR is 8.0? and the sinpie payback is 1.8I
years.

?.3.13 Revise -fficient HYAC Controls Neriton - Build'r"j . 3NO-H01 I
This project recormtends recorrectin" the Might setbick 4nd aoblert lockout
control functicns to prevent unnecessary or excessive conditioning. 3
"Ihe $4,500 cost will result it 3S6.2 M.tu/Yr electricity oavings and 1,613.S
Il~tu/Yr natural gas savfngs. The total cost Savings &'e $8,519/Yr. TNe SIR is
?8.69 and the, slm~le pay!)ack Is 0.48 years.

2.3.14 In~lt !~ejtiC Not 3otr(4)Pp%-tidtN.U0
This orcJvect reco•tw'Cs !,,;utalng a;:;ic.able hot water pi;#s, reouctir• natural
gas cimfsu:,ptiofl by lowtrlpzj heat lost froat th ppe~s.
The cost Is S52.C0, andl the pr:.ect sares 2.5 MOlu/Yr of ratural gas. The
dollr SanSu• s Art $9/Yr. Theat 5IS t r'n. W the Simple payback 1 S.'2 Years. 3

1
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5 2.315 t Cost/_Lo to, eact-Suzzary

7.0 he nalyses results for the No Cost/Loe Cost projects are shown in Table 2.3.1.
The table includoe energy and dollar savings, Implemintation costs, 93s and
simple paybacks. Subtotals are presented for Darnall Army Comuftity Hospital's
total No Cost/Low Cost projects and for building .No. 36G00'1 total.

5 It Vill cost $11,377 to tuplament all of the No Cost/Lov Cost projects !or
Darnall Army Community Hospital. The electricity savings are 7,156.9 4.tuIYr,
and the natural gas savings are 5,9.7.4 0tu/Yr. 7he annual, dollar savings from
all the projects are $42.506. The cumulative SIR Is 48.09 and the siaple
peyback is 0.24 yeats.

The total laplementstion cost for the No Cost/low Cost projects for Building No.
36001 is $5,260. There are 856.2 Hltu/Yr electricity savings and 1.754.2
. I1tcuY: eatural gae savlngs, and the corresponding $9,04. The cumulauive SIRI Is 26.2L. and the shtple payback Is 0.52 years.

* 2.4 QucReunaInetetFoet OP
This section presents the two (2) QRIP projects reconmended for iaplemeenstion
at Darasill AMy Comuunity Hospital. There are nct QI1? projects for bui.lding No.
360*1. The projects require implnentatton Investzents of less than $100,000
and sust amortize is two (2) years or less.

1Q 2.4. Rau* 1,1tn Lees- an
I Th.s project recomends reducing lighting levels in overlit areas of the hospi-

tal by either 4elamping or Installint pouer reducers. The total cost of thisprpject is 164•348. 12,041.5 Obtu/Yr of eLectricity are saved, vw'.le 911.6i bxtu/Yr core rawral gas Is consumed, The net 11,129.9 .•tu/Yr reduced ccsnusp-
tion slves $32,010. Additional saving* from reduced lamp replacesant are14,972/Yr. The annual savings are $36,982. The $11 is 8.35, and the sieple
payback is 1.57 years.

2.4.2 Install Variable _regincy Drive on.Chilled Vater us- DeTnAli

I This project reacom•tnls Installing variable frequency drive oaf the chilled etier
pumps so •hat ths flow rate varies ac*ording to the cooling lead. Thin controlI metWod reduces elecctiity. constusption of the pump 4,852.6 MItu/Yr, saving
$14.266 annually. The islementation cost is W2,365,, resulting in an SIR of
4.55 and a sitple paylpack of 1.66 years.

I 2.5 OSD ProductivIty Invesment Pndi.S (pSD

No e recomoendaO for implemencation at Darnall Army Couuity Ros'$ital or
O u•ldin, No. 36001 ecu categc)tited as OSD WIT projects.
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5 2.6 I'ductlvity Inhancing Caigitd. 1nvestmant Prolra (PECI)

This section presents the tve PECI? projects reconueaded for iaplementation at
Darnall Aray Community Hoepital. There are no PECI? projects for luIlding No.
36001. The PICIP program funds projects that cost more than 43,000 and aeortise
in four (4) years of lees.

2,6.1 3. It Calibrace ad Adjust ,V.AC Controls - Darnall

3 This project recomends reducing outside air quantities to standard levels,
resetting interior space thermostats to 73"?, resetting preheat temperature
setpoints to $511, returning dual duct system hot deck controls to design
coaditions, and returning supply sir temperature etpoints to design levels.
The Iaplaeentatlon cost ts $55,0369 and annual maintenance tests are $J6,021.
[lectUrcity tou•mupt•on is reduced 8,626,7 ?ltu/Yr and natuiral as consumption
t reduced 9,116.1 Hltu/Yr saving $59,273. 7he annual savings are $23,252, the
S i 6.94, and the simple peybeck is 2.13 years.

2.6.2 Prcwtde Variable frequency Dtvea Control at Variable Air Volume Fan
Notors - Darnall

This project recomends instailtln variable frequency drive control en the
variable air volume fan motors. The meters typically run in the 402-701 CTNQ range, where there is greatly reduced :onemuption using variable frequency drive
rather than the existing Anie vane coatrol. The cost in $27.828. Savinls are
3,692.1 Ibtul•r of electricity, while increasing natural Sas consumption 15.4
IIWtu/Yr. The annual toot savings are $10,798, the SIR Is 4.41 and the simpleI payback is 2.32 years.

2.7 OterProlocts

This section presence cthear feasible non-9C!P projects which have not yet been
catedorieed. There are three (3) projects for Darnall Aray Cosmunity Nospital,
and fauz (4) for Medical Facility lutIlding Ro. 16001.

2.7.1 Provide 3ile stock Hsat Recovery. to.±reheoS eed ester - Par"all

This prolact recomemnds gronaferring heat froi the boiler exhaust lasse to the
feed wator using a caock heat recovery system on the three (3) boilers. Uhe
Loplemeretation cost la $19,628. and the ptosect saves 1,005.4 INtUtr. The
annual cost avtings of $1,740 result. so *a 51i Of 3.19 and 4 simple payback of
2.72 yeas.

2.7,2 R~ecl_•aim Hostt' fro Ktchen Rxheuos€ Air - Da~rnall...

This project recoumande reclaiming hoet from the kitchen eshaust air, using a
I*run. around cycle sy, tes" to preheat Inco•ing supply air. Nine (9) air toI0 liquid heat exchasnero end an ethylene glycal circmlrstion loop are required.

17II
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The cost Is $34,673 ani will reduce natural gas consutoptinn by 787.2 MHtu/Vr.
7he cost savings of $2,938 result in in SIR of 1.41 and a simple payback of i
10.66 years.

2.7.3 Replacse Incandescentlamps With Screw-In floecn Ims-Canl
This project recofmnnds the replmceeent of Incandescent lamps with high effi.
ciency flourescont lamps. Electricity tavings rslt.

V71,2S8 is the total construction cost, and the project saves 688.2 HBtu/Yr of
electricity, but increases nrtural gas fheating) consumption by 100.4 118tu/Yr.
The net energy savings 4re 578.8 NRtu/Yr, correosonding to $1,649/Yr. on I
energy Sivings/costs arise front changes in limp replacement costs and schedules.
1he non-energy savings are $1,806/Yr, for total annual dollar savings of $3,455.
The S14 is 1.05. The simple payback is 5.54 years. For ICA funding the SIR is 1
1.65. i

2.1.4~ tsa~ll Autormtf Valve's on ran Coil Units * Buluin Njo. 360301I

This project recopwtvds installing autoftatic valves on the fan Coil Units to
preven hot water flow through the units when there is no heating demand. he I
necessary investJ#nt Is $11,)?? and will save 37.7 MBtu/Yr of electricity and
301.2 I4Dtu/Yr of natural gas. The annual sayings are $ ,230/Yr with a rtsultant
SIR of 1.80 and a sirple pyback of 8,14 years.

Z.7.5 Provide Laun era Dr-yr-With i lectronlc ± fli.ion - sulding No. J600 1

This project proposes repla,:ing the laundry dryer's flame pilot light with in
electronic Ignition unit. The unit Costs 2087 anti saves 7.0 Motu/Yr of n4tLrll
gas. The $26/Yr savings results in in SIR of 1.51 and a simple payback of 9.96 5
yt.ars.

2.7.6 Jwst~all MhLLucien - Buildingj Go. 6 01

This project proposes installintj a high efficiewcy modular boiler system to
replac. the existing old, Inefficient boiler. The S18,140 Cost Saves 974.6
Motu/Y, of natural gas. The energy cost savings art $3,439/Yr. Vater con-
ditionors cost $35/Yr, so the annual savings are $3,404. lhe SIR is 1.50 and
the sihmple oayhack is 10.C8 years. I
"2.77. nrol of Entr -,e WIMPvat -. ull.dina NO. 361 I
Thit project proposes providling tMer•ostat cortrol of the en•ry-WAy radi.tors,
?tey cgrrently opo.rat twenty four (24) ho-urs prr day during the heating sASnn.
The S1,299 imtle,"ertatiol, cost will prolvldo f.8 '48tu/Yr of ele:tricity, ani 19.0
Pwltu'/Yr of natiral 94s. Tho ?S.8 Mltu/Yr etorly Savings correspond to $89/Yr. V 1
The SIR Is 1.07 and the sImPle pAyhark is 13.35 yeatS.

,, I
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2.8 Energy Conservation Investment Programr (ECIP)

0 'his sectlon presents the Oarliall Amy Community Hospital's group of (CO's that
* art classified as an ECIP project. To qualify for the ECIP, the project's total

capital investment must exceed $200,000 and the project must exhibit an SIR
greater that ope (1.00).

2.8.1 VAC Modtifiaion D.arnall

5 "his ECIP project catines three (3) ECO's into ope package. Each (CO has in
I ZR greater then one (1.00) and is highly recomnnded *-, implementation. The
following sections present a discussion of each ECO in this ECIP project,

2.8.1.1 Install a Srall Boiler

3 This ECO rocomerds installing a five (5) M•tu/Mr boiler at the hospital. ?he
existing boilers are each 10 MBtu/Hr boilers. The average load on the boilers
is considerably less than the capacity of any one existing boiler, so the
Waller boiler will operate more efficiently. The new boiler costs $74,620,
Energy savings include 932.1 MOtu/ of lectricity and 3,776.9 V9tu/mr of
natural gas. The dollar se.vings are $16,790/Yr. The Sit is 3.57 and the simple3 apyback is 4.00 years. With a SIR of 4.00 the project can be considered for
WCIP funding.

I0 2.8.1.2 Existing Enerl Monitoring and Control Ssterm IEMCS) [xcarsion

This CCO ricoinends tApansion of the existing E[CS to control the YVAC systems.
3 The measures include:

1. Implementing hot deck/cold deck reset based on control'in; the temper.
atures in pnoportion to the zone der-and rather thin bein.g set constant
or t•ased on outside air tenperature.

2. Resetting the hot .ater supply temperature so the terperature can be
reduced when the demand is low, reducing losses.

3. Duty cycling the noncritical HVAC equipmlnt for five (5) rinutes out
I of each operating hour.

4. Repairing, recalibrating and mlaintaining the existing VOCS.

This ECO can be Implemented foe $124,262 and saves 12,300.3 ONtu/Yr. The cost
savin s are 315,511 annually. The resulting SIR Is 2.33 and the simple payback

I s 11 years.

'0 This project reco~renfdl replacing standard ofticiency supply, return and #Ah.!6$
fop motors la the hospital with high efficiency mode:ls. The CEO costs $39,192
to irl•pienft, and wili seVt $S,938.4 4Btu./Yr. The a1fwi cost savyir's art
$5,404, the SIR is 1.54, and 04h simple payback is 6.64 years.I I,
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2.8.1.4 NVAC ýt

The RICP project, NVAC Modification, corbines the three (3) ECO's discussed 0
above. Upon implementation of the entire ECIP project, s!;•.ifican.- reductlors
in energy consumption and costs will be realized. Table 9.8.1 surr, o,•tes the
results. With a combined limlerentetion cost of $238,774, the entirw pro.lect
reduces annual energy Consumption by $18,847.7 MBtu/Yr. This corretiords to
$61,59?/Yr. Non-energy co•st of $23,892/Yr ore required, resulting in annual
savings of S37?705. The SIR is 2.59 and the curulative simple payback is 5.70
years.

Table 2.8.1

. VAC Modification ýum.ary 3
SAVINGS SAVINGS PAYBACK

CO _....COST (S) (MBTU!YR) - S/_-)YR SIR (,_(,A.)_

Install a Small
Bol ler 74,620 4,709.0 If,79U 3.57 4.00

ExiStinig EM.C S
Expansion 124,262 12,300.3 ISI11 2.33 7.21

:nstall High
Efficiency Motors 39.892 1,838.4 5,404 1.54 6.64

TiOTAL 238,774 18,847.7 37,705 2.39 6.70 3
2.9 ECO's Su!titstiedfor fur3her I
No ECD's were suggested for further study of Oarnall Army CoI.•unty Hospital or

lMedical Facility auI~tn• No, 36001. I
2.10 3on-Ftasible EM'S

During the ECO analysis process of this study, sc.e (CDs are classified As
non-feasible due to poor econoMiCS (SIR less then 1.0). The non-feasible
projects are discussed in this ,PctiOn . There are four teen 114) non-fiastble
ECO's for Darnall Army Co.runity Wospital, inc two (2) no,-Ieasiblt E 'i's for
Building No. 36001.

2.10.1 ProvideCooling~ witb oh eso ae -DralApu.'dix-G2.9)

"he cost to prcvid*e free Cooling by using the COo0li tr.r.I: ; SP.,131. The
S6,475/Yr cost savings do not warrant its implefrentaion, even thOut 2,21;.5 0
Mltu/Yr wculd be saved. The SIR of 0.80, derorstrates the non-feasib cPjssi-
fication of this project. The siifl#e OybaCk is 12.2t yesrs.
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b 2.10.2 InStall Waste Heat lecovery Boiler • 0arnall (Apgendix 62.12)

The economic analysis for this ECO to install a waste beat recovery trash
incinerator-boiler system reveals an SIR of 0.78 based on ECIP requiremaents.
The measure therefore cannot be reconmended. The implementation cost of
$362,025 can be reduced, however, by using in-houst personnel for installation.E The energy savings of 3,398.2 MBtu/Yr (512,641) could be increased by using
trash generated at the the entire Fort Mood installation to provide steam to the
hospital twenty-four (24) hours per day. The savings would be five fold,I increasing the SIR to greater thin four (4.00). With the SIR of 3,42, calculated
in step 6 in the LCCA sunmary sheet, the project will be able to 9et funding
from MCA.

I 2.10.3 Provide Photocell Control of Selected Interior Light - Darnall

I The 84.3 MStu/Yr energy sav';ng• and corresponding S240/Yr are insufficient to
Justify the $4,714 cost necessary to install pýotncell control of selectedi corridor Tights. The SIR of 0.71 and the 13.36 40 '.r peyback substantiate this
ECO's infeasibility.

* 2.10.4 Install Reflective Film an Windows - arnall Amendix 42.2)

O lnst:11ing rtflective sun control films on the south, east and west exposed
windows wm,,A cost $20,762. The ?22.8 Mltu/Yr potential energy savings corre-
spond to $1,676. This creates an SIA of 0.66 and an 11.86 year simple payback,
so the •svings are insufficient to justify the expenoiture.

2.10.5 New Nergy Monitoring and Coitrol .ystem_(EMCS)_- Darnall

I! Installation of a now EMCS woold cost $675,039, and would save S28,321 annually.
Although the savings art subitantial, the cost is too high to recomtend Srple-
5nontation. The SIft Is just 0.65, and the sin)le payback is 21.08 years.

E 2.10.6 Provide ivaporativq Precoolinq of eat Recovery Exhaust Air . De.nall

I Evaporative precooling of the exhaust air would decrease t4e teviperature of the
supply air that passes through the heat exchanger, reducing the cooling load on
the A/C systems. 175.5 Mttu/Yr electricity savir'gs would result, and theI orrespondtng $515. The cost Is $11,584 and is too high to result In coarm-
icsily feasible implerentation. The SIR is O.S and the sinple payback is 20.24
years.

2.10.7 Litend Maih Entraoice VeUtbule- a Drnall (A?2#d.x G2.4.2)

I Vestibuyes are expensive to ini;tall. An extension of the main ertrance vesti-
bule costs $30,413, and saves only $289 (80.0 Mt.tu) anrually, Irmplenmentation is
not recowtnded, The SIR of 0.24 and the simple payback of 94.71 subs-..ntilti
the [CO's no -i-feasib1i1ty,
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2.:0.8 Instal) Vestibule On Women's Health Clinic Entrance - Darnall

This vestibule costs S;S,883, half that of the main entrance extension, but
saves ipuch less (17.0 Ptu/Yr and W61/Yr). Iffeoleentation is not ecorcnmcal.
The SIR of 0.10 iard the simple paybaick of 234.34 years substantiates the ECO's
non-fea.•ibility. 3

2.10,9 [n1tall Yestibxile on 0,SY. Clinic Entrance . Darn3l I
ThiS ECO co'ts $23,401 to implerent. Electricity consuirption increases 1.4

Mttu/Yr, and natural gas cOnsurmption decreases 6.7 HMtu/Yr. The $19/Yr savings
4re far too small to result it, in iiplerentation recomfi.ndation. The SIR 0.02
dAd the sfiple payback of greater than !,OCO years substantiates this.

2.10.10 Provide Refleictive Roof Coatia-,c t CarnflT fgpendix G2.3)

Reflective roof coatingj reduces the coolin7 load by 219.2 MStu/Yr, but increases I
tte heating 1o4d 127.7 MBtu/Yr. The net $169/Yr savin;s are insufficient to
provtde a recottrendation to impleenlnt this [CO that costs S48,64.. The SIR Is
0.00 and the sliplo payback is 2S9.04 years.

2.10.:! Peak Sha;ifi Usm j1e rqvncy..Gerera"tors - Oarn sl 1_JAjpendiA G1.12)}

This project costsS $I,144 to frple.ent, and saves $44,469/Yr. The simple
payback Is 0.16 y•ars. The SIR is -24".1, b*c:use of a higher energy rate for
fuel of; than electricity, and therefore is not feasible according to ECIP
criteria. The project is very ecorom.cal, hcwever, and inmplementation Usingfatility funds is ht;hly re:ont.eer'ed.

The project was re.evaluated end all calculations and back-up data are show n in
Ap;endix GI.12.A. Using tthe "ew information" for evaluation of the project,
the ECO uecores very feasible, with a SIR of 110.72 and 41 simple payback of 0.06
years.

2.10.12 !Mi oln ot Controls - Darnall (ApMpeji1AG.-5)

Repairing the coOlin; tower contro~s to traintaln condenser water teriperalurt at
80"F resalts in a lower chiller C.O.P., and an increase in efergy consumption..
This project is ther:fo-e not r.co-eAetded.

2.10.13 Reinstate fconcrizer Cortros -Darnall Lp2!ncix G1.91

R.Insta':n9 e':orOnzer cot•troli reseilts tn a net lncrease in Venergy cOrwupt'•'.r,Thmis is ,attribu~ed t.o 4 ,jrcdter incr'ease In h,.Weing enu~rgj canswnp)ticr V.1" a

decre•se in c•ul in; tnergy con';i"pt iOrt. This ittldicate that okhn the ti:crio•ric aI

*1
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is Used (Itmbient temperature below $55F) the building experiences a greater
hating deand than designed for. The heating tolls are undersized and cannot
raise the hot deck temperature high enough from the 50 economizer base to
provide adequate heating. This (CC is not recomened.

Z.10.14 jt ll-Roof Insulation -arnall (ApwndixG-2..)

3 The cost to Implement this [CO is $262,043. The payback for a similar project
on & barracks at Fort Hood Is about fifty (SO) years. The savings at the
hcpital will be Araler or nil, and the ECO is therefote not re(oemnded.

Z.1o.1s Wttherltrig Entrace Doors • luildingto. 360•.• o p,1ndx G3.3I

I Weatlerstripping the entrancv doors would only cost S886, but the savings are
minimal, only $24/Yr. The SIR of 0.29 and the simple payback of 33.25 years

I substantiate this [CO's infeasibi'••ty.

2.10.16 Instal ii Efficiency Pun'p Notors - Building no. 36C01

The six (6) motors considered for replacetent all result In SIR's less than
1.00, and are therefore not recowrerded. The cumulative Impleooenta•icn cost is
$3,190, but the savings are only Sr9. The savings are low because eit0er the
motors are small, or they run very infrequently. The cu-ulative SIR Is 0.21,
and the simple payback Is 48.66 years.
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b 3.0 CONCLUS10.S AD i•CO.FMtINAT IONS

Section 3 aumarizeb the results of the WSOS study conducted On Darnall Amy
Community loapttal and %.Ildlcal Facility Building No. 36001. The Impacts on
annual energy consumption associated with each rcomensdud ICO are presetutd.
Recommendations are tanked in order of the Savings-to-lnvetteen t Ratio (SIR).

I Section 3.1 dlicusaes Dirnall Army Community Hospitl. and Section 3.2 addravaee
medical facility suildin8g No. 36001.

* 3.1 Darnll Am. COw.nitl InspitaI

"This section presents a summay o! recommended ICO's fo? Darnall Atzy COcMninty
loepital. Table 3.1.1 lists each rcomeonded MCO In ovder of decreasing Sav-
Ings-to-thveten L Rtio (1SIR). The table dlineates project aost, energy *ar.d
cost savings, SIR, alaple payback, project classification, program year andI program year cost. The table shows that Implementation, of the twenty (20) KCOs
requires an investenat of $S00.329. The hospital will reduce electricity
conquaption by 47,971.6 HStu/Yr and natural &&A consuaption by 23.751.9 Mtu/Yr.I These savings totaling 71,725.5 iMtu/Yr correspond to ann.ual cost savings of
$229,383. No*-energy costs lexulting free the projecta aru S53,751, so the
total annual sa•ings are $175,632. ihe cuaulaclve SIR Is 5.16, and the ei.r.e
payback Is 1.56 years.

Fiare, 3.1.1 shows the impact of these Savlnls In relation to the existingO annual aeorsumption. tlectricity consumption is reduced frox 169,130.8 lbtu!Yr
to 121.157.2 •aulYc, a 28.42 reduction. Natural $so consumption drops ftom
32,993.l t1 u/Yr to 9,181.2 .)atu/Yr, a 22.01 reduction. There is a total energy
use reduction of 71,725.3 XItu/Ytr, a nt"ng of 15.52.

3.2 M1edic'l fecilityly Sutlding No. 36001

IThis section presents a suary of rncosmerded the 1CO's for medical facaltty
Building No. 36001. Table 3.2.1 lists each rocz#nnended £E0 in order of
decreasing S4vings-oo-Znvsutcent Ratio (SIR). The table delineates pro.4ect
cost, energy and cost savings, S1, sip'*l payback, pro.Sect clasulSicatLon,
program year and protram year cost. The table shows that tiplnnetattoo of the
eight (1) ECO's will require an lnve'tsent of TSh,113, Te facility vil" 4'veI G900.7 Mltu of elertricity and 31006.C0 Kotu of natural &as annually. The 3,904.?
.O(3tu/Yr total energy savings correspond to $I1,823 annually. The annual
non-energy cost. is S33, resulting in total annual a4vings of $13,790. The
cumulative Si1 to 3.86, and the stipl] payback in 3.66 years.

Figure 3.2.1 shows the impact of these saviings in relution to the existing
annual consumption. 1i,,:CcICIty consumption is reduced from 3,714.7 ?,•4u/Yr toI 2,314.0 letuIYr, ., 24.21 reduction. Natural too consumption drops frog 4,109.7
KMcu'Vr to 1,l10.7 .Giu/Yr. a 72.4% reduttion. The total energY use veduction
is 3,1.06.7 petuiYr, savings of 49.•?.
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* FIGURE 3.1.1
EFFECTS ON ANNUAL ENERGY CONSUMPTION

DARNALL ARMY COMMUNITY HOSPITAL
TOTAL REDUCTION: 71, 725.5 MBTU/YP (35.5%)

47, 973.6 MBTU/YR 23.751.9 SBTU/YR

SNATUAL GAS

R EDUCT ION

t

I EXISTNG ANNUAL CONSUMPTION

ELECTRICITY: 169, 130.8 MBTU/YRNATURALGAS: 32,993.C MBTU/YR

TOTAL: 202,123.9 MBTU/YR
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' FIGURE 3.2.1
EFFECTS ON ANNUAL ENERGY CONSUMPTION
MEDICAL FACILITY, BUILOING NO. 36001

TOTAL REDUCTION: 3,906.7 MBTU/YR (49.7%)

II

*10 
0 3.006.0 MKTU/yA

900.7 MBTU/YR

RE DUCTION 
,

I ELECTRICITY: 

,1. 
BUYNATURAL GASM

I~~ ELECTRICITY 
-I'

EXISTING ANNUAL CONSUMPTIONU ELECTRICITY: 3,714.7 MBTU/YR
NATURAL GAS: 4, 149.7 M8TU/YR

TOTAL: 7,864.4 MBTU/YR

* 
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~5 APM'$TX A:

I LOSSARY

1. A: Area (ft?)

I2. AtP~AE: American Society of Wt#:irg, Itfr4geritinq, and Asr Cord~tt~ow 4ng
Engineers

3. 9HP: Wiler Her$Ctowet - tQufialtnt to 33440~ ItuJWp of 34.5 Lbs of
steam.

I4. BTU: British Thermal Unit - A'iaurt of pea' giSefgy r~quired to raise
the teerPeraturt of one ound of water Mon 0egee t.

S. CCC; Central Coimrnuication Control!*? - A Mfl~nconrater or m~mcrccutep

I6. CCU: Central Control Unit * A mini 4cnnrputtr or r~icrocorruter

I . CMu: Cubic feet per Minute

6. CLT: Cowuvnications Link Termination

I9. C.OP.: Coefficient Of Perfovrmance - IWOl G* the rate of 148t
reroval to the rate of energy in corlistant urits, lop a
refrigerating plant, alp Conditiontp. or %*at *VIMp utdit,
Mesignated opev'atirg conditions.

C.O.P. e IPeat Removtd 18tuI N)

10. DCGIEC DAY! A unit based on teficerature difference an$ time, vit-i
iAe estimating fue1 consumption anid sptcif)1'1 fci.rinal
heating or cooling load of building. To 4eteniii..e
Nwiating Oe~ree Days (WOO) for any given day. wher Otte
MeAft temperature is less than 650$, there art aS *aefl
HOD's as degree fahrintelt dif'ertfict in tee~tratrt
bethee that day't wean terceraturt and 656C.

11. DIESEL FUEL 140. 2: A diStillatt oil used for general ourposeNt httq
Sane as OF2.? Diesel Fulel, rut! OfIl NO, 2.U12. oV.2: ciesel fuel Oil Nio. 2

13. N1W: D"mStic: Pot Witter

I14. OTM: Data Tnansrni~sson 10rdia

15. 01: Direct Ev;Ansion

S16. ICIP: Enrgn.y Conse~rvation invistrent Itogramn

I17, (CO's: Energy Conservation 00cortuni4 ties - stcs or ned1fimcsti'
*polied to bulldimq enveloves or rech-inical nysteims to reý,ti'y
inefficient dtsig" t'Wod onvaO¶~tivial owroctloes.#5



It. EOAP: Entr•£ [ngintepig Analysis Vro;•am

19. £.C.P.: Energy Eficiter.t Patio . the ratie of rlt COOl:r; Capac.'y
in Btu/mr to total rate of electrcal energy trput 40 ,It?1 urder
designated ooeratiftg .Corditions. S1H lar to coeffiipelt o'
perforeance (Se% C..01.).

20. EKCS: Energy Monitoring and Control Systems

21. (SOS: fnergy Savings Cpvortunity Sorvey

22. E.U.I.: Energy Utilization Index • a measure of the annual erergy
conSumption in KStu/rtl.Yr of any structure, bullair; carDonert.
equioent, etc,; and used to define the r.etrgy oerfor~grce ef
these *l•"'ts and changes In this due to any given rodifitatior.

13. IT: Degree Fa?•.r hilt (1lso Oegree P and DEG T)

24. OF Day: Nlrtt Day

2S. rIO: rield Interface 4vice.3

26. FPS: reet Per *econd

Z?. ft: Foot or Fett

ZS. Ft': Square foot or feet (also Sq. ft.)

29. FT.WO.: Feet of Pydrauli€ 0olwrn * a measurr of the prQcsu-e ter-.? .n 3
tt'e height of a colurn ef fluid, us-ally water VM1 it M)$ !d
Supoort. I

30. k4(t OIL NO. 2; Diesel Fuel, Diesel Fuel No. 2, V-.2

3!. FY: fiscal Year 3
32. Gal: Gallon

33. GPO: Gallons Per Day (also Ga1/Day) 3
34. GPH: Gallons Ptg Four

35. COM: Gallons Per Minote

3j,. pY: Gallons Per Year (also Gal/Yr) 3
37. WO: Head * a i,)isurt of pressure tew'rfe in tI# ho-i~t of . cal-"wn of

fluid. (See FT. NO.)

38. HO0: Pesting, Deyree Days

39. 00. Porsepower - a unit of 074e? elu',melt to S " tt'-",e' . :3
254S Iti/Hr.

A- 3
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GLOSSAPY (Continueci

41. UAC: Ntat'nS. Vent4lting. aE'd Air Conli#in'fong * usually refers

to eQuipMent or system type.

42. !.0.: Inside Diameter

43. mux: lrtelilqent Fultiplexe,

44, INM 2 0: Inches of Water Column - A iensure of oressure termed inf the
hteght of a column of fluid (see 9T. NO.).

4S. .N Hg: Inches of Kercury Column (set IN H20).

46. KGal: Thousand$ of galIcns

47. kltu: One thousand (103) Stu

48. KV: Kilovolt ov one thousind volts

49. KVA: Kilovolt Aupere

SO. kW: Kilowatt or one thousand watts

51. kWh: Kiloawtt Hour - Vnit of energy equal to tiat ex•eiled by o-e
kilowatt in ora hour ("vals 3413 Stu Site Energy; 11,6•0 4tu
Source Energy).

I S2. Lb: Pound

53. LF: Linear reetf/oot

S 54. M$tu: Ono? million (106) Stu

3 SS. NUX: Multiplexor

56. NI1h: Megalwatt ,pour - are mi~llion (10 1watt h%"rs.

I 57. 0,0.: Outside Oan'eert

58. OSA: Out0de Air

I 59. P: Pressure

I 60. PS9: Pounds Per Square root

61. PSI: Pounds Per S•uart Inch

• 6 6. PSIA: VS: Absolute

63. PS!G oS: Gfu;t3 64. OPM: Atvol'inh , M9 IPe

i ,o



I
1LOSSARY !:ortlnuod)

65. RTC: Otal TJm* Clock

66. S-W: steam.*o-.ater

67. 1 : Temeraturt 09 (also tgref.)

68. Tberm: A unit of energy equal to one hundred t.ousand (10) ltu.

69. TLI: Total tinter feet I
70. Ton: One Ton of refrigeration or cooling taull to 12,000 gtu/Mr.

71. T.STAT: Themes)tat I
72. U-Value: A coefficient txoressing tOe therral transmittance of a

btilding element exoresstd in Stu Otr $('jar# foot-!.our.st
temperature difference. The recirocal o"0 I.Vaiue.

73. VlO: VarA!10e frequency Drive g
74. Watt: A unit of energy equal to 3.413 Stu/Mr Sitt Power (11.6 Btu/Hr

Source Po•Ir)

15. Whr: Watt * Nour

76. W-S: Water-to-Steam

77. W-W: Water-to-Water

78. YT: Year I
79. ep : SptCific heat at constant pressure, (Stu/L)*m

80. db: 0vy fulb (also 08)

81. h: Enthalp(. total heat contitnt o• a given mass Of a substance 3
82. k: Thermal conductivity (Stu/•-r.t*.1:

83. m: Mass flo Rite

84. wb: wet fulb (also W8) £
8$ : (Delta) difference between valuls

0
3
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I . WEZV DISCRPTFIOI4 OF YOU: the ACCtehL$t,#Ct-"tfeT~ CAE) $hill-.

1.1 ?etloge 4 complete energy5 Audit &ad A0817918l Of th* fItt~Te hueP0ta

faci£li ty.

3 W. Identify all Innttay Censeervatl@ 0gppottufafttte (ICOa) includingS low cost/

no cost Me~ and perform complete evaluLti~on of welt.

3 1.) ?reerat PtOgr~ntaati dacmaei~Itatonfort all zneeS? Conservyationl tnveetee'fl

* Progesm (CCIP) project$ (00 leorm 1391, Life Cycle Cost Analyst# SIjN55VY Sheet

With baCkUp C~alcelatIGSs and flioject. £D.VOI*Pgtft ItOChutt (10%)).

X. I ~ ~ r tolsntt docustntationfor We . juas(tiftl* "O r MAW-lQC

III.S List 4ad prioritise all roeasooid~d energy tanservniLOR oppoitu~nittoo.

IJ6 Prepare a Coopr~hessive report vhtch Will docuteeft tbe W'orkacSplh£

the tes~.lte sod the reiesnotat Lofts.

21.1 A CootcdLtsad eaergy etdl~ui~a detailedt en*tit survey, shell

" " beccoayilshedti o? the setieo hoopttai Uatility. The study shall. totegr~ct

tho esult* of fill prior or oriotel energy coseetvatiou otItteO, Pr-54'5(tf

d'~ entgoo, at plans, Aitc% %ava pce.'tusly Isen accomplished, vIth work donie

utdaeC-Ais anatftac. This Stop* at Vault 14 set 1J'terldd to prometlbda the

d&4sti's in whtifh the studlee are to be canuctod or limit the5 M Is the

* 4ti~tVIS ift*oO41ty. SONV~1w, the Itefratmtiss *PA Grelysis outlined4 keroink

3are tonstdierod to Ue untwm ;46*nttalos for adequate PerfeOtwea~ of this

etsdy. the Study thelL Inellude, a Coe~pehsinelve energy b$poet doCUeatiflS

of~wdy methods and results.

2.2 A.L MeC tocoameaied shall comply vith all current Cgtettta (fit

medical Cactlitese. This ecitertl taclu~det the Jotot Comie~ls@o for

a Meteditatlos of 8.sept"Mig (JCAM), Oc~uptti*nnl Safety &ad Health Act (0314A)

3 asd the Vatiemeal Frie Protactloo Aeseelattoft (wIPA) Life Safty~ 
Wed. Thin

iciteria baa theegod *igatifcetI? sitsc the hospitals veto evnetructed.

to 0*14 C00e0 the* 04"60A Crtalte will allow teduetLoes in eutteif elir

quaisttttes, ,eeitilatiof rates, $ad 61411.4c Items, 'te4vIttag in *itIntf~tcSR

denegy oaviOsa.

2.3 Afll e,,ooa@01ded &COS. 11691Md164 eeintenARlte. #Vpetatinl and

IO CevOet/I@ 960t epp0TWttwflt 66 -well SO CIP PiOJ*Ctg *hall be A04e

Inor-fef of btalleat ca lowest Savtngs Investment Istle (SUi).

3 C-4
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7. An Iftovgy thgftneertat Analysis ?rograe (MW) seudlv has VeenfStWuSW 44the tastallation at whith the hospital to located. Trh It onelot the stegd aisi to twe %capital, if any, 50A3.1 be I *vte tote
this study. nhe t shall list the vetsureended thos related Me~ fro*
the Praveicas Study. T'b,.4 oc shall Identify the love Stud?, sus"ti55
the hospital related ICoc orgttcpa 4y "Valsg Asd IdentifyI
Cho fiscal Yost tot Which the ptojt or to prctravaed. The uceb-up
cielculatteat and project docum wit ft * previous Stsedy shall Ue
-repr*4uctd and Included a appendsiv to the O r. An? %ospital related
ICOO Ideltil Led is aus aitudies but not secomes halt be reevLuatwt

jander this cont Aziy hospital related Ma~ r & c&mASaco d h the previous

Iff rshcevith that latest MI Slaid4fite.

WO. TOP 10K ACCO10LISHI1D

3.1 Audit. the audit tooustss et satherit-6 date and taspecting
taetilitiseim the field. These* activities shall be cloaely wtovtdisoted
with the Contractint Officer, the otrec:er e( ?joltasqrtod sod VoIee 4J!R)
end the lospical Com'.ssder. The At shall become tboroughly teamlIar vithI
each %aspit-al facility aad usdertsak ell noteessary field trips to obtain
reqUired4 4ata. the At Salal doCusen. his tlelt: surIe~ em form developed
tot tho survey. *r scasidacd feem. and Submit the iosplated toms aso part
of the repotot. Mets "weour shall be identiflIed a%4 aasoaptioe. clearlyI

stated &Id Justifie.

3.1.i latler Plant*, chilled sister glascs. hutthes. saciatta-wes and asimilar tocilitie. listed I* honiew 0 that are aseottaoted vith the hos8PItal
shall be included Is the study. The7 otull Ue studied ce dettrmine the
condlilon of *miisting squipment, elf isiesy of %atleir VIaint eiutpmeat,
egeraitoaAA. procedures. adequacy of plant Capacity, &1%4 heat recoveryI
possibilitiee s toadditos to the genetral it... listed.

n -the audit prOcess, prestsala appliCas-iem LL.A&9ew-Wf'gyf
beil U 14taif Ostetn, fu.kctis hll be Lr

clw~d I&Cho "Cil: w tudy. Qsastitatij
3.1.3 Pets eo11*et~d 4urins the audit fuall be In *tflielent detail to

1desctiy each aic hadisr~lg syst~a and so*e, areas oarled. supply, ratuws &M
02haust alit 4qastirlei, eompecacuree "u welati.'r %mumdittes, lightIug iwle I1
cdM PLIOlar 44tA. Ares SGA 1YStM Sit qUssetIesO, tORPeratOO4 1 OW.,siL
be toseid oa vw~asureve'ne aid durling the audit and soat so *s*-brIe fawtsas.
ItisI sotisipauod that a Large psition of the imoerly eavtSs Aill Meslt free3
aerreccip lbelantcing the sit Systems a04 Ieeorporating evefrest sir quAnstly
end toopeatiastumithutiy tr.iter s. VOea *olleCted durift the auditt shall,

to a ftiolava, iSClude:3
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Ib '~ 7 Ridfloo ra 4418 zonest~. Rn:,ditnueb:d spaces, uandgre o sac e.

C. class ate&&.

4. Waill acid wfee e1irace &etas and condition, type of Com4~strucoo.
"V~ factors.

a. 0'rawtflas, aquaipeevw e ahldulJes distribution 14YOUCS, C@,Att.,1
disagwnaa 'ectrical deatulags. lighting layout, fiturq~e tyrpeo, antd Ilan I'S
level.$ at %ajar syst~s anid areas.

I 1. p'~Y~I~L1O4(or as~int"IfiACetoiptovements.

4, a.48puae. data of majoe aew~rly related .qUtpeSwwwC and thok 1:8nditionJI of thte quip'r~ect.

ft n.401lto at flo fat*", outsdo If exa~ust, rates, toter,

3A32 Veathat Infogisatian.

a. 76CiLUtiee specstiag hour$.I ~t b. tw S 8at 4 acuipme~pa3c oeprsetng and control sche~u1@e.

to Co"trol lot potato. CK1lled water tfa~lermieee, &ad (feets, Prow~-Itiesc topetatAhres.

d. Jaews., atoe&, or lacst vitti apectal of ecvtteal Trnuireeosts.

0. luW154~4hpOC~00d dI#ttttiutIl' of POeteonl.

3 1.VC-PUea7 of goo of bulldiag access points.

So ?Jneutworlstd imdificatione to eaig.gpa4otteb
buildirag ecciapeits.

I... Pas'tt performance "ecords.
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b. IRaVs? toneueption (Gross ITUIyV Wad STU/condittarfted 314yv).

4. utility Tt*t schedules.U

b*** aurly sources

~ 46 3oietr effitieyuft and voter ch4%Lst%? gcsts-

' .______ The~ enrg aaalysJ7 is 6 comptohaotitV study Of the3

factlictis fn r~y usage. It Inclu.des 6 det4tied laytecigact@o of thet

fee1lricea~ opr.agcira, its thlrotment and its eqsipsebt.- Tht analysis

$Nall us,* *o0eputet Wd41148. Ci..poter U64e411" 06~1.1 bei used to tacat

Partite field survey dot&, Weath~er !ati, 
*CC'upaI@y SC~iedalS, '6V~dtng

W~tractttotl data, tvargy OLstvtbutlafl a-ystws 4tAd 440poeft "tat lnt*

a swat of t~e total facility. ~Th tt)UP~dtt ptapats oball 1* 0sa6 to

de'ift.op load peofleis, calculate Snergy ssviir$5, &Md tva)1AL3 solauv

.oomeifaV1@f% opportunities. The toeputer prosy&* shall "e CAVOblO Of

anal4ylsin the insr~y raquifqaosts of bWAldjapS, performacnt of heating,

coaling, and ,eaetlotIng aqulpsont, energy U2sttihba%1ou oysr lt, and

465476 ceavactotut equil~seet. The aPterpa~ re*oalta suo~sld to* VOW144e

byT teaparifta the to any available past ujtility l~its OT ft~:%4a. The

4@uput~f proten $hoial~l SA@IZ the fatiity *a so IhO'A b) hoilf beats

rat'her %MRt the US~ 4aza. Sathad Or UiS data to siselaLCaOa %OUT b-1 ho.*

analysis. Usoles the ),&1Uing Loads hvalysio &*A Systows VnersadyV&sic

(BLAT) pecgran is used, the At shall tiubelt a sasple toopupor r%4* vich

oM gt40puoinac of all lippot aid *%pot &at& *ad a Imliior oil pfcaers Q
asthodology ArA overly q'.sluatiio ,mapabill~ast for approval by the

Coxeaiactting Officer $riot to use of th# ptogras ter anAlysts. The too-

puto~ pvopse us*4 mtwIt 'so compat&'s~ to the %LAST ptaitR'.

3.2.1 Tthe energ analysis shall PtOV1de the fozlolsgt types ofI

&. A ttw'.vdticoZ batallas of seetly, wso&#* f the twisting Uclli1 3
6. Peek energy 4vqand.

C. Average energy Conouepti~ln.5

0. cspatison 41 eqipment &spocitit~ Vithf ep*tt44 flitI~tt

*. l~arst umage bky systme.

f, lasts for ovalusCtfl1 EODA.

S. A gt~.ortittea? bunellftq of oneigy usage of the fatiltty after

~tar~ratonof 41 allt"Zonfded ?Cos.



3.1.2 'The Al $hall 44Y~O14 gS"Phit Pr*Sq~n~tatIn# 0'e "Sapho and

Otheto vAdh 44fctta ***toplot* enorgy tbtlueptiofl picture torth Of .40lthl

facilities both presefttly and atter inplesentatleft of oflOtS? Goeift reoftn

3 3.2.3 The At shall develOp a Usti"$n of efch sone O or esi Of the hwSPit~l

as appropriate. the list shell isclude the &it handiling $Yates set'wlts the

ares, the s~app1.y, rtetu" and eshauet air qv~antitioa, tgwpewItntu end Sutl~ity

satfoL'ftt, lighting levfelt And $toiler data. 7%0 Current criteria requitatrtnt

forSuply lo*? an ehaust all4taiie top~taturt' end huolidity set

ifauiteat detoil sothat &oswith potential. mnavsy WIvlr~q has$,i

3 ~belanstag, Isatrlpcaftiofl of Curtatn criteria, tontrltt rovistl~oa nd sisiltv

sesacutes can beIdestified.

3 .2.4 tf date, is available, the AS chill develop an historical load pro-

fieby soeth fat the Vast three fiscal yveave tot each "nray ..o*tce used.

3of auo0 act avard. Departsenft of fagy, (0019 proeltetiat at% accept-tble.

3.3 lrj~ ev114t All methods of 4D*fSY V*G'1*tvotiQ2 which 4Te

Ieoob -ae Itb onaLderod. locluAial operatiksal sat%*ýS,

of ~enagy towe.rvtesC eppartuitti" t is ncludad as Ansex kA% te his stove.

f~ 'Pta lUst Is tot latended tuo be vastrictive tut Only to &#sure tuat thloo

1.11itit r oatird tach of the Ltom #hall be diacusseP to the

aceoeplished. are isattre ?Viet*Ofc sage U llstated trot detailed *"&Yalyel

bUsed *o PrOUNILAlrY 0621Y41a 0%a11 %e listed to the report 41066 with the

*rasa** for & ll~t~nfrom uthralhuV ydts All pcnil e*c r

and ew&IAlatad " to tachilcol &ad sconoste feasibility.

3.).l The AZ. *~Telt be feetlilar with latest AWUy hospittal ritetia and

*"timest itast.10 lied .sbod toe posSib14e nergy saviog teLmIU5 Vighih my %e

permitted 1by cuetreit CIttterttO

3.34 the laIfCosseItatits loveet#oot ?costae (ICIP) Cutdse0%e3 ~ ~escribed 1a .Cte I AZ ipo-C 10 Awitiet 19$2 &Ao wevi ed 'by letter

*td thdLl be uWe' for peattratii' the aoooeti aralycst at all BCOa and proo

jeers. Casetet"cton cost ascalatlsO fetor %rew 1111 *gbdtootem eell ba

3 *a4Let&l.%cW 4O(Sg the guidelins CO4staIWd tot Al 415-17 cad the 14%eat

Tri-SericeCP iaden. The iTvt.SefY%a *T I4CP1,6, Asti udAsted, Us tOetoIsed

is the 1AC04% aip)itbicok edict*&at o the 1061,491er ZspRV9#t's*
t %st~"6t~dL'~

I.laia



343 nergy conservation, opportunities deterstaed to be tethritally
.iid teavosoelally feastbI. $hall be developed into Pco~ectta cieptabIa to
Indaellattsnt end haspittl personnel. This sy Involve tsebining stailarINcO$ into Utt~er packages which will quality for PCTM Of KCA fundial, $ad
de0ert1iInt. In soordlnatlonk Wich installation &Ad hospital Personfnel. the
aPpropttate peCkaging and tak.iecmavtatioa approach for all feasible CCOS.

3.3.4 fu.loers whuich qualify for. IC!? fuvudifis shall it iderucilled,
soearately listecd, end prtoricied by Saytngs Inveetasruc Ratio (STS).3

.3.35 ALl energy waing opportunities sahll be listed and pilortittgd
by MI.

S.4 tnrt *atrn n CnrlSsa9(VC)

3.4.1 the At shall 4eccoLntn the feasibility of an EMCS for the %aoepial
altetricat., Setbanlcal and utility dtstr1huattor *serms. Voller soldlor ChN.l:ad

voeroplants, IsartLcao ate~oo v% t er sala It tatlls

pricary tconest: esleulatlaug can be made to aterutn: fes;IbI.Ity F'er -.

study Will not doiatse *or* thoau 20 percent from thve result* of this study.I

31.4.2 the At shall survey all buildings and perform feaetbLltty rslvuat~for
to accordance vith guidancea ta HIWSP-14-074-ttW-Ml. Any alecin;ri basawtdo t!CSIpboject or any currently under de$i4a of study shall be Consideret! avid tva:-
luasted for Lategration. 7ho *64 *1 ls:img surv~ey dats Is AtcvPta"Ple only
it it is in ouf.litaitt detail and cao b* *&&ily rewal~idacd by W114tal wa~k
thr.-ugb l~spections. The standArd evaluation foym. conatsned In ~
fD'n shall be a part of t~he su'leittel. tHCS aaslytee and evaluations shell be
developed usItg N~ 3-813-2. tnergy savitigs calculations sahll be iUt atcortartc.
with NCEL M1 UZ.030. the Al shAll tolsdeiw cessectlen of the tkepital to this
besevide sysita. The hospital VOuud 'have .ootrol of the luepizal fu~ctions 4th I
only soultoriISg capabtlity at the Ussewtde termtinal. ?he eveamlusia. asall
recoag1nLse that lvuspital, users car be reluctant to enerendec con~tol of their
Systems ts 1nacallatlond operatitg engineers. As iodepolftdent evuteft for theI
hnsptLt8l with the hoepital having control and tste cype of te usL'rotient withi
the 'mojeIseu *, es-. ltsat'uetov'1ag and data gathering shall &Ise) be r~oubieitid.
fire reporting and/or SPapifised wsmok conttrol @halt be considered waeot*nlalng
that special life-elel iy criteria, such as Undetvrlters talborst-rtes ent I
Ulkiona'l rite Protettion Associetion cospliance, not to-&n4 In Nost baoawile
tMCI viii beo required. P9C% e'uluacions shall consider Wt: tot be lUaited to

Ctle followiag feittarest

A. starvt/Stop Pryesuaos
Scheduing5
Coty eyeling
Load shedding for electrIcal Oesand Unimting~
Lighcinl control
Start/Stop Opitsizaatior

C9



3 . Vet~atia ea an4 XacircuLaeltrn Proof&*
Dry bulto tcotnomizerf
Oitstdt air reduction

3 c operature Raesot PrograosI

14hoht sotba
Chl1.%t4 a~
Chiller plant 09ttelastion3 letter Islam *1titmta~lonzv

d. Labor S avilage/?(oi ter tot
tiuttplg; %laile p1sv-t Mgorlito gn (tIMC3 log~ting of oeiste which at

present are marm.111y 1ogie4).

3.4.3 The Axes newAe"Umeinsatener as 2xCS shall be toi gut hatent 40tall
to defive Ose system e~toptiaratles, the approxileate qujantl:y aji types of
ctontrol isstrusests and saonou, and the data trassetselovi syste. T146I ~se.1ecio: of ps: Palat e to U wvi~rd and :::tvolltd shell be &Iven Priorl~ty

3 s$hall follow the procedures atatod In MT 1110-3-318. the control NYSItin
fumnttess, expcted fest eq d udcctes, A Van hntvtiy, aofts& (istlqdins the

~ M5116( In vhlth thiuae #aviagA are to be eshteatei) shall Ue splat.-ed.

3.4.4 The Alt shell preparfe aid provide recemnftdattend torrm ~ v
tonm. Itnpiaeoutputi <t/0) owminry teblea $%all be prepared GAn prtlvidod (fo
eac% pyacm selected int eceordasee with 34--0-tiN. Cost eltl~atell3 ehIali Ue ?1P~rt4are nd Provided in acetrdarce with 1n~pI-7-D"!for theAk
afthaemLcal dad electric'al sm-itIcattoes required to I"eploeet tht II4CS.

3.4.S Inoperative costrele shall be surveyed In atcordsact wtt
Tif S-60-2. Cost motitaut to reairL aid replace thopirstive coesvols
ofialL be " described Isb nl~ep~~ddte51i

L.4 a bor savts4@l~oaltor~vg shell eicuad1wve teIo
notc affected to cbe aent *1Jof epordtl:ag the 2CI? rnqutr.mosts.

3 ~3.S oclewseertation. All. only, ton~eevation epoPftUtI*Gl WoxD) the At
hot as rerltishaTM inlude2d. to oft* of the followieng Vateltorififi

3.5.1 MY?. tveJcts. TO .jualifl 0 A" W?' ICP rO3t, aP M%~ Of several
CCOG tiehch Uawe been tessb'sed, bust have a *osoiruetios cost eptleate greater
thee $200,0O0 and 2avisgs, tsvivetwst Ratio greater than snea M. The everall
prejett, and eaeb 4Lecrete part of the Projett, eheil have a StA greater then
oae (1). Pat all projects setting thfA above ariteria, template trograming



Etouavientstes will be tqitrei. Prograsmitg 4ocuawnatlon shell cor~sta of ato rove 1391, Life Cycle Cost Analysis su"Ury Sheet(s) (Vith flsceasfr' backup
data to verify the ojaborl Pteoevtted), Ind is project dseowt~ovOt 'brochuto (l'?s). I
A Lift Cycle Cost Aaelysis Suatury Sheet sholl bek developed for each MC stS
tot *.I overall project Asn, No than ane (1) ICO is cnmbilSd. 36" 104 1 14s.,'

wp!¶oifes mado 60660 thused st:i tt at Ra-lwef 4"d *th ak16if 40 oiiioar-ei4

111 bsb0 1  0-11AN Nis .1 L -Aht, u" 36A

prupered so pcop% eas -Mt AA lo 9%'-15 sa tr si as 'Be this

teojgrtsianto t Anne'. 1. These term. shall be separato from the re~iet.

tectlItntse respeated dliaeseeb1y*r tae .sembly. A completo 00 term 1391
shallb ptpa ot for ch.peoject. The fors shall toludod a atatsetnt3

that te pro et.Toslts ftom aft MAP studi. Declaostshal beI t ccvsP14te
es rtqulet pior o obzletoo to hlasV headutartters. Te*Pt#01

docwsea~te Will te'jaL94 eV#L4V sad 111SNatae by the Pf'00er LaPtdll4`tI6% 861~
hoopital officials. At docuoents shall be complete ancelpt tor the ve'j.,fItd

.3.5.. tjc 0,ovelopattat Brochures (Dd. P?,epatstos of ?'Jle tel-stres
thot At to dollfoeStO the rvaCtLOeFA1 te~w*reientt Of thle PfujeCt 46 tel.rt@4 t*
Cho specifi I. ite. The Al shall Prepare VMS~ is aceordasce wtits At 415-20 end
74 S-100-3. Hoot projeets V111, set requiro all the lrama 44d c0ecb4llts
included lit the Tochnaijel Kaftual (TH). O ulf shot 1,.forMeCU's seef0d tot theU
project shall be isledjie. The to01-[ formt deecribed is the T11 shall, be Uaed
fot Whtecewer IftfoMtt2, 16 Waeded.

3.3.1') Stupp~rtlog Date. The Al shell provide ell data seeded to oauw~rt3
thae recoinanoded project. All assumptio-ios tAll be 4loerly stoteS. WCuri.-
%1l301 shall be #repated showtin Sow all Mabelro ilk the ptojeCt Vilts firurril.
cale-u1ationo shiall be a% ordeidy scop-by'-sope peoirreaoeon from the Mats
es~aogsptie to the final Watber. lesscriptioft4 of the, Product*, NA1efeetufor,
catalog "uto. pertinont 4rowtaeg and skehes 011eU also be lvmcl*dod eo eo~ded.

1.5.2 hNon-CIPv Projects. projects sAtcti morwall, 40o t Seat RCIP eel-
teria, but w~hich have an OV4CAll St~t streato than OF%* (1) shall Ue tadtoidjaLly
packslge4 end full? dotumusated. 1he Life Cycle Cast Anstrals ..uwmray Sheet eshll
6.1 completed through and including line 6 for 41, projtcts or ItW.. tch shell



k-51dandlysed to decermiin If thety are fee.Lb1" eveni It they do cot east SCI
C riteria. for projects or CCOO which saet this Criteria. the Lite Cycle Cost
Anialysto Suinmary Sheet, completely filled out, vith oil the atteeeary back~upI4dta to vitrify the rmaabert pretsetotd, a complete description of the pro'ject usad
the stsplt asarititatioo period shall be Lndluded is the report. Additionally,
th~he project* shall hasvi the Aectseery dacuntaeticion Pretpeed. to K(Otdacet
with the reqwiwommos of the Cootriteting otficer's representative, for one Ofi
the olto atoes

'a. Nick Retuarn ea Ituveetuieoc ?rogran (Q1IP). this pregres to for~ pro-
j ects whihch have a total cost wat ever 5100,,Qoo an an snortimatcton petilA of
two (2) year$ of %see.

b. OSD PrOdwetIiviy tICveecSent Fwndifig (OSD Ptl). Whe 911 ' stor
Prjet Asitlh have a total COOL greater tuan $100,000 $Ad cii 06, .4ation
pertod Of fGUT (4) 7eArS Or 1oss.

c. Prodiwctivity itahseciog Capital lovtosotan ??4wr3p (WPl?). Thlis progese
toI far ptojtcts %ALch Wave a total, cost of Wen thai% $3,000 and aso faattl~atioo
Pe1194 of fouar (4) years or laes.

the above gnrigamnaore described soi 4ocusentation @hall U pftiiopartod
stototaoce with AR 5-40 0*684 e s. 1.

4.Lvcoot/moeasot projects. These are pvojectus that the DtrectOr of
Reltneoran arJ ousiat tag perform withf his personnel. ?or thee* projectsL .~the flailovtag ianforeatloa shall be ptovided:

(1) brief Ateertpitiam, of the project

(2) Woif dosctriptlus of the lroacones for the sadtfteatlton

(3) spiecific tnstructtene for pittforintol the modtfication

(4)l ofle: it ola n one "V1040 Ott yar

()estimatend aaeiJo..Aresa code isi atertale toots. Costs shaltlibe
calculated lot the current ceicedar year %Ji so sacked. Vdos1oufa are to be
listim!IA tada. ?o rjcsthat Wol "1 nexesting grates so that Itwilltisctim p~oport, &I* Iclae te sttst#4muahours by trade and labetvand ateialCops ncesaryto AL~a-0themys ioIs thot 4ts45tlsm¶ so**of he lepirpractfical aodiftcationo my be developed em a Per unit %dosi.

Aa 0ASPt O ths tV* f sdtfca~as ,41 betherepair ot repacfemeot Of3 taea ttmpo *a *a &a needed beuuis. Aa a rlhaevotv, the AZ should deselop
copplato pirojecra, It at all P106ible, rather the% per Unit saiticatioso.
Sepiiirste oheet$ tot each preje..t showtas h bg information shall be off-I period and included ini the report-



*. Othr. Thoseu are energy torteervat on opportunities (9C040 %shich art
AOC APProistrt. for Any of the (uwndin prograits Peviously descrlhed* The
docvAemtataton Taquired for the#* projects vill, be as ii-dicattd by the

Conteattjng Officer'se-rtorestncat Iva.

3 S.3 V.0se~t3 ~O. All ZCO* O.fth the At. Not rov%#deced but vhilr%
4rte ?Vt ttasible, -44411L be detumented Xn the report vlths 09 Couns why the.y

3e.6ja r j c . The vork accosplilehnd shall be fully doetuenCed by a Compre I
hcnSive report. The report shall have a cnble of conctntse Ar.d be Itiltzed,
Tabs and dlvtd4rs 04al1 eleally and diorlinctly dtvid* sections. eubaet-titn,
and appdlctsg. The ftpVAI report s64ll be ptosotad* I& standard three ring
býindero allowing tAsy disassembly and roa~iejl,~l. 7he fepurt shall 'be arranged
In the following vanoter:

oticeco.cive SUna.,y. The ONOCUCIVe SIAMsrY Seftll be sepafrateY WUftd.
See AnneE C for siniawes requittments for the wuce'tivo oijory. The extrutlye:
sexaray *hall. be oubaLrts4 with the praftmal and tWml reporto.

-a Itrrativi Irsport. Cotntains a copy of the evecutive eucuarl anS1 Is
tht Wi~n body of the Vreport.

a Appeudix. C--wiatr deatae.14 caleulatloo, and refitesel I.'tertai,

o* lepgrately bew-d itius. Progtaaming dotcusena, sample cosputer
outputs, cospLete. survey forms, ect.

4. DMIUTLD SCOPC OT UO1: The general Scope of Vork to intendd te) apply
UPto ~'traet efforts for 41,l Amty hospitas 41ceptC 46 modified b? th~ et ,101.*41
Scopnt of Work fo-r ach specific tatcAliation. The detailed Scope of %turk Is

coatrktaln in Minn'a D.

S. 1FiOJ9CT MKIA(L?!ENT.

3.1 Ptj~k' Va&O. he A shall 4*otgnat* a projitt iesager to oer~e
as a Po ie o u Tr': ad listseft foe all wortk required *.nder this contract.
Upon avartl of chis zotitract, this ind~vtduaal shallot aLmasidiattly elgtd
in vtitin,4. 7he A21$ detijlnate- pro~ject seatgier gust be epPflvrd h? t'h.t Cont-1
tractirs Officer prioe to e:0uMonr.eset of work. This deeits"Ceid it'~
shall be eespoaolble for cnepleto coovdiu~tforo of' vock required usu~~vt this
co'ntract. The Ccourrec~cing Officstr will desiguAte a project wm&nae% to 4etve
e.4 thA Coverrnamnt'o Voitf *1 co,%tsct and lItatson for all vtsrk vequire4 %ud-1t
this cz.ncratt. This Individual will1 be 04 Coateacting Offitcera rkpte'.eo-
tative.



~ S.2 hnet&1allafto assistance. The Comanding Officer aC each Instal1etion
and the %oepitt1. CoonAndar vifr-eae% 4tstgnato art Individual who vill serve a9
the p.cint, of contact for obtaining available inforutian 3nd sgiting In
establishinlg contact* with the ptopetr individuals etnf orlgnitaetlons as W24558y

te accomplish the workt Vrs%&1e4 under thts, Contract.

S .3 Publ~ic dlecLoesute. The At *hall Make he. paiblit #P%oonfcesenta or
d~scl-.,evreo relocive ts9nfom~Atjon contained or developed ugd*c tkt* contract..3 except as sautlhscia8 WAY the canteactittig Officer.

SA6 Conferences. Conferances Vill Ue scheduled altec each sukestttel except
the findl reT-port. Neeottage will lot scheduled vneftever Te4uetotq *y the Al of
the Contcacti~nt Officeer for cha- reesluties of 4usetione ev probleum incovinteetd
15 the p4efltrhtnce of the wo'ok. The Al and/or Cho desllnaetW reO.r1eenttatvQ(V)
shall be rK~,1trqd to scce-d sad partIc~lpatie In all cofafeterices pertfletlt to the
Vork 1equtted wder this contract ad directed by the Contracting Officer.

s.5 Site 9 at. aveiaýadLV4iails The it, t@et*513tar-5,
If a*;lUcable iu ordesi~ititsdrerenaIe5 thereof sh*ll Visit said
Saopecc/Lov%%etQecs thst sit* of the pcojec:. so nastesaty and required dueltr

the preparatlon and occoupiishoaeii of the work.

5.6 Records.

5.4.1 thes At shall ptovide a record of all stgaLf lenat coafucences,
netmctingil* discusetoos, ve%ý%au directiosn, telorhene twiversittLiaa, etc.,
With% CO-erltaCe vprseetd*SAtIV*(V) 2`elaive tu thill coMCcact Is Which thl At
end/or .tasiga&Ced cepfoenc'stlvee(6) %htireaf participated. Thuct uetotds
shall Ue dated &Md shall til~atfy the goora'.t twisber, and eadtIfcatio.
suebor It 900ilcohle, pattlitPatilns fperenoonl, avbjecc diac-jased cad Coft-
cliso~ot reachtd. The 49 shall forvard to %he Contfatittag Officeer WI~thint
ten (10) calendar days a roprr~uelble copy of the records.

5.6.2 The AS &hall provid* a record of requests for 6000C MO re oip fI C~veaaenttrrlaed meiril, SUPPlfeo, data, 4*Cune~nts. IefJ-VcSat1t.n etc-.
which it Ust for'nished Its & ctimely imafts4r, would Sigalfteently lispait thti
wormal progrte.loo of trork. un~der this c-maract. Thot records 4hali be tatst!
end shall ideacify the eclatrace ftwoebt6 and codiicat~ten gOuer. if aptlica'tXe.
The AZ shAll forward to rho Contrattltsg0 Offcer withita ton (10) celoadar dAys
a reprodu~cible copy of the receed or receipt.

1 . 3UVMUTrALS. FUSIr.t;'ra~ims, AN Rlts

6.1 Saeceral. The An shall give a lariet orettatec all tut thu
final sOut);-Icta to Initallattes. hospital. coMAoD, and ether So9eceAsot

paren~nel. buriss Ote pc~seetsetioa, the ipeeoonnel in etten4aoc* shall be
gi~vien ample opiottuItty to ask quescione *ad discuss mary chANge 4sodeee3s'tcooariy to Cho sctudy- A review toofertene will be consduct*d on the $not



day following the preseneatient. tack cedwent preetaced at the rqvtow
coaetftetee will Ue distased and resolved OT actioln iteas asuigned. The
AZ shall. provide vr~ctevf notif lasioa of the action taken on each Comment
te e11 reviewing agencies within three (3) weeks ottrc Cho Yeviev Getting.I
It 1, et'tiLipaied t~her each tteceecatcan, avid review cesnfT iCen vill reqVjtre
apptotimAtely ae working day. The prese~netles attd review tent etetieas #vii
be at. the Installation otn the date(s) agreeable to the 'hooottel personnel, the
01 rector of Zmgifeeting and Housing, the A? sad the ContractinAg Offitcr- The
Contracting Offiter may teqyire a resouboittal #f any doua~ent(s) Lf such
docusoenc(3ý are Itot approved becoaus clney are detomtin*d by the Coatr..oclng
OtfIcer to be inadequate for the intanded purpose.

6.2 Iftceets submittal. An Laterie report shall be subutte4 for review
after to.0-ple-tio110 tt i olIed sutvey and a ptelleinaary analysis0 Us Iseef per-
forveui on the l1C~o. It Is wpecLe4 that the stud~y will. 'se ssetotlaly 60Z
cosplece. The wepoct shall. indicate the vork wh~ich Was been accospItehed
tc date, Illustrate the scthode AMd justifications of the epproanhea taken
and c~tetal s. plan of the wo~rk reasiing to cosolete the study. The survey
tc.e csplete# dutring the audit shall be cubui iced vic'a thic revert. Pro-
lUsivAry c~alerlatiofe s howing the sppreaottee takes to talc~ate eastgry anS
dollar savints Qt the various MCs shell be included. The staple vtofrttatioA
period of all. itton shall. ot uculcat: &An shoeir ini %he report. Any pottntlal
ICIP project.. call, be tAeerif 1.4 at this tine. litse AX shall eul4Lt the Scope
of Wovt and che aiftwiw of the preeregotiation seesttg as aft appendit to Oft

report. -A wus"trilve sumawy descOt'siug the work and 'resaics to date *hall

Wfiese's reproen.cttIve shall tsertiniate with the hospital eemo~sder and
the Director of Engineering and NotteveB end provide the A2 with directionQ
for packagisi of veebaicing projects fer prolvaswatl putposts. A mao"le
pcolramial document. (00 fore 1391, P01 and mippovtleg date) forot Os. fC?
pro,%ect thall be susbettted wtth this suloitte4L for reviv &An approval
prior to the praperatioa 01 the ether progresaist docuserts. To the d&gve.
possible, the Vrojoc-C selaeted for the sample ctibmlstissfo #halt '-e. typtcel
of the majority ot aubsequtate pro5Pects tc be submaitted. this "esple shall
tensi~st of cosplete project docuseatactee with primary WO'hasic am format
and meanor of presentation rauther then precise *tcurscy of cost eactueera
and energy saving dAta. The At shall cleaan! 1Vicste at the ciae tof sub-
fittal any itvims eubolttcd which 61hould bit retaloed. Aft ~arple woiuld be
the completed eurvey fombs. Itma. thae ace to bet rer~oosd sho'll IM %ounfdI
in a eattdari three ring Matder vlich ui1.' allow rapeamtel dleoassmtty and
Teae~eobly Of tht lMterial 46oacatte Withilk.

4.3 PTO(fIca Ovbistta. The At seIl peeper* and esqboic the preftmel
report ~un at MTIM-o- vr~wer this contract is tsiaplec.. 'the At olv~ll.
suesit the stope of 1kirk for the Lasaallecios, studEod ant- the alou'ee of the
peosegc'tittioa oneeial as am appewvdt% to the aubvictal. The subsittol %hall3
contath a sagesrfva sumeecy of gocluciuces and cutoeoinedatticme. together with
aLl rev and SupgartinK data, sethode used, sod etutees of lafoieetioo. The
report Phell incngr~t. 1 alstreet@ of the fr-uy. Trhe report s0011 iraclide 41%
erder of priority bay ?S11 in Oich the recoaetevdei M~e hOatld be azcseplisho.wt

Coopleoted peogrami~ng end lsfieeentttioR deflueence for all TrersineadeRO sewand

C- t



r ee~valuated projectts hsal, be included. The PtoRMIKAean and 001p6C.OCtti"W3 dcasetat shal~l be reandy toe reviev and signature by Cho Instalalation, cVe&-Jt'fit
Use pritfast submittal shall to bovot It. seandsrd three rif-1 binders vhtch will
ellov. toepated dioasseably and reassembly. The prefinal sulaittal shell be
arranged to Include a se~parately bound Itxecutive Sunw-.try, to give & brLf over-

vle.' of ýAst wa e ceosp2ishot and the results of this Study veIng graPh., 0111416
&ad charts as much a. possible, the narrative report cort~italta a copy~ of the
tUeCvtIvO SUerVY at the begInning of the value* anid deeW'1104 ift e40il tihot3 was accoviplished and the resualts of this study avid apsendicet to Include the
detailed calcu).aLloot Sri all backup easetort. These my be if' not* than Of's
11S!uOO guo necessary. ?fO$gra~ing "d Loplenentation 40CM01"ltatiofl @hall "e

Separately bound In a Staddard three via& binder whit% will allow repebtedfI ~dioessambly Ant r~as~oably. A list of &lt. projects and MeO developed during
thla fitaly shall be laeluded tn the ftecutive Sueawry and shall Include the
followingd d494 If*%. the Lite Cycle Cost Analysis Summary Sheelt: the Coot
(Conuru'ttotao plot SNOR), the annual energy Savings (type $ad4 sgiat), the

11nnial *'mllat savt*ge, the SIR and the analyst. date. ?or all preogramnoi
lproject. also IncLids: the year In which it to progroaa#d and the progr.."med
Yost teat, The 412914 aeortltation. feriod Shall also be shout tot theac

projicta and IC~O.
4.4 Ii sal. pubetttal. Any retvistot- er corrtettioo roesaltisg tree co~tats

made duia.tereview oi the 1prefinel Subitittal or durtng the presefitation

will b taotr~rpotated utat the final submittal. These revisionsi or cOte4ctilea'~> say be ta the form of opl~acmeant pages, which may t4 lasotttd is the prelim".
oubeittel, of complete arevalouae#. ten and Ik thangesoa or erata ehets v11.
not boo acevptable. It vs;lacesneei paeso gwe to te Xeoved, It shall to clearly
otatod wieth the prefical, submittal that the submicttO4 docit~aot wit be changed
Only to comply with the cemment$ sade &-awtng thic Preftisl coaterefic andi that
the vnlueee lasoued at the time of the Pfefteal. subsittal should tot retainlod-
fatloce to 4o so will reqqtre toomabeines o f the cotIots voluves. It new
volutses are oSaaItted1 they Shall be tok standald three ring 'bindets to 4110V
for repeated diaweseabl~y end rosesoftl§ and etuali tcecit all the te~fetrclonU ~proon~tnd is the prtetital report with afty owcaseary chmnges eado. Detailed
iestrwctioe~e of what to do with the teplacement Pates MheUld bt securall
attached to Ch4 teplacosseat poede.

1 ~ 7. MPRATI10* AN ~fV4A~tMUN 11SILtUMKT04. The At shell Vaapter a o**-day
inattuctiesst course, for~ the smtchanIcal and electrical eperattles 60d NAtOSeeCR
poesonnel to expleis puasiable energy seviag potntitals due to modified 14aultentI antol ystems *Pocateoa. The 4011tse will. identify aporatiomal it~.Go~te during

the audtt, whaich will affect anorgy coaservattefa, eod will 41tplaim the levals
poais1%I. This course will, be hold neast the end of the study period at a rise
agreeable to the AS and the Cont racting Officer'* represenitative. This tours.

to itt~ addtiot to the t~rwl' revieW and #resentatiesn requtred for the inuboott-
tola. 46 oucline of the tortes that witll be covered okell be subaitted with
the preftista submittael.

I. ~C. t'



8. 1tdh mm4 tit? IlURVXIVS. The Al slid the Cone racifi'g Officers itprusen-
tative ShAll Conduct entry 6nd Olt toitetvtievs with th'e Director of t~gin~erlfl
064 NOU21In And Hospital, Coma~ermd before starting #ark at th facility end
after Cooplation of th* field work. ?be Conatetactit Off Icer's representativeI
sh~all achedsie the I't~teVieei &t least oft@ (1) wetk In advance.

8 1 The entel tateetiewt 6411l thocoughly describe the intended prsced~itres
(or the L~r'vey. An 3 AULium. the itn*er'Lov shall cover the ic1lnvf.ng points:

6. Measo of energy analists ha, Vill Me conducting the site survey.s

C. Ptopowo4 WnTt~,ns hours.

4. Support raqiiirmeats free. the Olretter of Aogitoertag and Housing sod
hospt~tal Persoft"el.I

#- Leiutattoioe Laposud boy hospital operations.

1.2 The emit interview shall Include a theorouh briefiag doeecribig the
vor% aectiplished, probleas enootciefloed, probable areas of enorgt coaservtonr,
and any follow**o effort# which imay tie required. Ihe Interview shal2l als
viltelt Input an~d advice fro% the Director o at Raliaseiog end Uoostaig and .
i. SERVICES mID PATAflW.? Al. l servICe., ea4terlels (eali1pt thse# spetfcal'elly (I
"entmratoel to be f urnished by th* C'~vermvnt~), pleat. Isint, &uqp Lnteod4ne.%
and travel aecessary to p~rortes the wotk oad reader the date retvatred und-Its
this contract shall be includedl is the I-Amp sum price of %tit coatract 3

-;7 CI.



AXVEX A

1. Shut off sir h.ndliag Untits wvafeneer 060.fbie.
2.Reduce sutsits air Iuntakie v~aeo air mus be heated or to~oled before use.

3. Reduce Volga* of air circulated throogh air handlineg UiaAts.
elSutof or tedece apted of tools afee esls.3.Su f or reduce scairviall bteating.

6. Shut~ of eaeded cLrcul4cIe4 PASPO.
7. Reduce husasitPesglas to aILLUs* Teluitmaence.
S.Reduce coadease vicat cmptracore.

t.: Cycla i mi. pa p$
10. eu*pqaflwEL1. Meset -thermostats kighear durtu~g coolies and lower during heAting.

t.Repair abd insietute steas Limes end er~a. tesa.
13. got douper coetrels to *hut of to unaecopled areasg.
14. Reset hoc &ad cold deck tamperat~ree bseeW *a are*$ with Itisattt r4#d.

15.PIs CI:0 waerte;ap-t::;tu ue.

17.. Use emac*ide air for tree coollat when~ever iossibale.EIt. Retduce rehsaccio of Cooled' 41C.
09. Rteeow h"et1s4 Or 441Ling with 4MergY MGWeoy "IitG.
20. l ed-jet aIlled valter circulated duft*. light tooling loeds.CIL . Insca~l lsinuia sIved motor to seat loads.

22 Ieplaeit haod valves with a..tofaclc *ottrols.
23. lescalt serisbia sir volume. c'~strols.
24. Taslilact ducts sad ptpiae,

25 Ibloiasac simultaneous huaejn and cooling.

16 13steaLl nght, ebc snoo
Is.. ?C&"aLs Mi a ltrs.I 2g.. Repair &Arb.iI %Aisttais *It h4*dlle4 ContrO1a.
30. Wi*lti ,Pleed/vaviebl4 speed e..slilg tower tNos.
31.. Use ceetrifugat ch~iler., Instead at absorption ch~lefts.

sailer plant

1. Re0date ceas distri~utl.'s pressure.
2. Shut Ofl &team to lauedr? ~A01 lot In mas.
3. tinrssV Wi1er offICl1aw.:7.

ATP: f f~le of 184C41l Coodenesto reurbs y tin.

1. Check lttier d~tef ftIacv7 Pfrerse
Cease heilfe tolves.

t3 aCVter cAteeu*n' to Preytnt Wtuefln.



I. Sh~at off LISKCS when nti "Ie~ded.I

q.Convert to emirsy .(tilcttnt srqtrma

1. etilyce imvtfitratto-t by eaulktrg *vd vuetheoreltri~ng.
2. ZIu~tall sorm~ VLndow-I or doublea pan* Viagovs.
3. Zau~tell toot 1naSzlaouie.5
4. IRAt~ll1041 8$eu deck uSCIa.
S. IIutsli eeStIW4Gg on1 entranice*.
t. Ieduta viu~aov haat S1alt by solar shdadl.; cactental, Cut::a100 GV b).DJI.

7. Inastallal SoU *ulacts.on

Liectrical equizeflt5

1. Shut off elev'ators Aetevor possilile.
I. Svitit off pneoua~tt tube system whenevert possotlbi.

S. Slasta cycl eectrical.r ly'r~osi too to teoc p tktommad o.t a

1.Convect to 40fcfgf affLcleen~ atots.

11* 1isce 408,16cc hot voter tempafatuto
2 Rs;eft end mmincs~a hot witter an4 gotum Ppinlg lVAU1otiO..

3. Ittstall flow teuatritstsr.
4 ant&II, f..coto which *alu~totaiuy shut Wf wanter flow.

5. Uetc.01tcelise ho. Vicar ho.AtSf'g.I
6. Adis P~p i~jaularlod.

16C1 ?etaA 6AC Me14437-1011 Syttfft for ).AgndF? W~ %Uttr.
7. oucXll he-it rt l.* on S)9103 an f ityro.

~: ~ 1es.&t t~r.l4tIQAIISftO)SL1On ItPIN.I

I~



I.Shute off saege hoed mPAJ' Ilee~ obg
2. ootal hilghIteffcleney u:aas contrl vales,.

3. Shut off 'atvpeent bnd a~pplaneee vhentv~v po~s~blo.
4. aVgisi inino~p air supply for omheugt.
S. Install host roel~asuloa sysetm tar exhaust weat.
&- N'e, all lights to Coolers..

witocellafecoul

1. tuasell lnclaeratew and hest ualovery Syste..5 2. Zesatll. cosputerlIC4 efturly moatteril~~ and covitro' 91st"n.

CU1



MQIM 0 ?RM31 DATA

to facgltect Me? Project approval, the fellovavt suppleental ditto shell be

provided:3

4. It title bleck clearly identify prcoitnt af *tCl?.'

b. Complete 4404CLPCIOII of oscf Lteb of wtrk to be accospltuhed incljilengI
quant~ity, squate 1s0tages ate.

t. A esarrehoselie List of Wilding*, tests, or &radio taelud lag Ubt4tdrws
suabes, squars too% floor am.S desiguated temporary or peninetOlt &ad vowL
(sJuialstratloo, Vatieft tevste~nt, ate.).

A. List rtfitreC.40, aetuptWIot 4od pfOVIdd caIC4latiOUG to suPPort 40116T
aid energy wai~ss, and Wiiest. day' added CO~ts.

(1) If 0 spectfts, bitIdL1, #eee, or, *ten :6 used lot saiale CAlUla4

ties$, ideuttfy wildiss, slose a area, hstegery', 0rLI-.catioa, 8sQuare 10t~otu

(2 dee-ttfy Vea:het 46ut& 00-ae.3

(3) uetify lafiltratite casueptisis beore a04 after Isproymear:i
(4) YrOeide aid juottfy Inside tompicatur* profit*$ befsto SM t

retrofit. Kotlude source of erpatigta &i4 dmisn)051?4t oaing. cata~sw. by W.rit
sample techuniques. tdesttfy say ape':tal or trt:ical eamt108041aW coo4jL~tt5

0 uch ao preassure relsttosshipe, sphtait ot ~at4lde atir uuat~ltits. teafp.afatui5,
huuLdtlcy, etc. ie 4~c~fC

*. cletwforbltrOfew .preovaes t as uet Wraulfr date to *PIPnrt

full. Moieameot at tollete is IsdIeate4, axplalo re.4octlat ef aciteruaties ouch

as roplace Inertro, fs~eftteei'uli coatrol5, tet. Moqsesoat of %he "lcqet*
txLsatsO iasat~llat1* to requftoid to auk# tccvraae dAttrwstletons of r*%strad
riLlofitt iccloss. ~eot

f. U.ghtlag etrfi Project. gust id~L4G Y' U~.ber and typ~e oft fAcutree,
end wattaga of see fusture being deleted &ad Lsi5t~lltd. IIWV lgPtG "aiellI
be 041Y Of Lte leVel to eAst CU~CTec CtIttes. LAMO ChA1q sa La0.s9t~te tilt-Afq
Sistutec s to t coadidttod so kelp? type Pr~jeft.

g. As ZCtr Life Cyce) Cost Axaalyslt S~~at7 skent: as Ot~N" is the MCPI
Guldaara snal). Ua pcovL48 fog the ce.lbleto project and for ea..h lestraet patt
ise.:lude-i Le the ptoject. The Ulk to applicable ts eXI soentseu of the ptojeit.
Sks"Otttn$ 4OC~fmenCstL*O C0.1816ti14 Of beasis SngiSEtfi5I 40W OCAetC alCfAla-
CL-214 Oftlag bow ascitics volt# dererwined Shall 100 ietlojd.d

C1.



I

The 00 Pore 1391 face Shoet Ahell tnClude, far the toepLece prserct.
the S~hal• 40119 &44d HSTV sav•ings, S!R, simple asUrizatleZCe ptrl*d 4and a state-
asht at~testin that al buildings| 4n4 fteCofLt Atitto Vl WeI in ac tivel use
thyouthout the soorctizti~ef Period. '

I. The elAeFdat yesr lf vwhich the €iet were , ICeAlated Ohell bt C.larlyIAM on the o0 rem 1391 .

J. ?he live (S) digiL category 40oe nnuabr for all get? projects developed
under this scope of vork is £0000.

I!It

I
I

I
II

I
I
I

II



AUWNX C

IXECUntyl St-WAAY CUIDSLI?(!

2. Present znerly Coassepioese.

* Total Aantual 1AetJf Used.3

o Souriu, taerly Ceassaption.

IletcriIe~y - MV, Dollore, INJ
Puel Ott - CAL$, Dollars, WTU
Nactual. 141 TUMJO, 00114T4, MT
Propane - CA.S, Dollars, Mi
Other - QTY' 00114?., MTI

0 ftookout of clergy C066,36FO@0.I

3. Uietetical tairly Cot.5lha2tioe.

A. Isaegy Cooservec~tto Anul7at;.3

* Ma o 1esetIgated.

a ZCO* Reatoveseod.

* ta!p projects Developed., C?vovtde li.:)

* to * tae oevg C~ouetvatLott Psojeecs. (travL4e list)*3

o Operacissal ot P.11.4' Chaiegs 3.cowels ons~tO

* Zeelods. the t*1ollo14&t Cram t he tife Cycle Cost A*A~',y&e Sumry3

Sheet tht 40dt (e04AdTU431tOS Pluis M2R), the o&AM144 ftergY "Vt4 (tJVe antd

asomet). uIho aatal d.1.ait wiet4o, the SIR &%4 the *alyois~ dat*. lot all

pvStr~u.44 project* also isclude the year is which I toS ptograused and the3

PrgrVAeeed yeat coot. Zh4V the SIeple aaor1taltIOG 9e910-1 fVC All 2006.

S. thergye? arw!Cas SAW1540.a

*TotLI ?vtosttael Istrty SaWL4I.

o recent-age of Zserly Cooeoened.3

o tatrgy Vast oad Cost Sofa-to o0d After the taergy C&SAeRIvtifie

4ppertua~tleg are 21plawshted.



1 4. flefgy Plan.

4 PtoJec: Iteah�u�a vj� Total Coe� and Sl�.

0 5cI�eduLt *t £ne�gy Conearvagien Project,.
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I
I
I
I
0
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I
I
I
I
I
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I
MOM\lE "b"

Darnall US Arry A \sptta!
Fo•rt Nood, TX

1. Central IDettp~tio":

3na. The work to be &ccospli.shd under this contract rtodification Shal
onsst of perform 4 detailed energy study for Darnall US Army Cn.oeunitv

H~ospital, Tort 1•ood, TA.

Sb. The btaildine to be included in this york are Buildin Ol O 36000 and 36•AI.

c. The exterior paO.irin lighting and te.lipad lightin• for the hospl-ail are
4.1so iticluded iu this work.

d. The boiler plant and chilled vatet plant that serves the honpital, 31jn11din
36000, is physically located in and dedicated to se.-ve BuIlding 3600 anO Shat'. be
Lne!"d In this w.ork.

tn.. The hospital building 36000 is basically a six itory facility, originAlly
.tyusrted in 1966, of appro.•inately 215,000 square feet. Subsequent V','

constvuction has enlarged the hospital to approxtimcely 500,000 square ftec at
the prtnoat.

. lIvldIng 16001 It a conveTted medical blaracks uilldln, uhich nu. co.tai4.,s
.various hospital ctoined functions such as: de4 stolo3v, allergy and varl:c:

Administrative funr.ction. Th* buil'1ing vet constr•cted in 196C. three s:ornes
end * buser-ent, of appt•yeactely 45,000 equnre feet.

2. Detc£led Requiretuencu:

&ý Feasible projects or teD's vith a $11t gretaer than of eqvtl to I•A,
I which do noC qwzalify for 9CI?, PCI.I. or MCA f.ndirtn and uhich could be 2r~leien'rd

by the facility, thall be documented on CA 7om 4243 vith thd necessary *•etthv,
and 1mpler~tat a i str'tjiona at required In the General Scope of Work, ?a:a-
graph 3.5.2.d. A. feastble project 1i one vith simple payback within life
expectancy, or 25 years, whichever Is Les,.

b. Thi• study twoc ident~ft potential 4norgy conseorvttion oppercunitius
which are feasible projecch as that tern is •e•ined in Paragraph 2a aboe,',
regardless of the impLeonetaticni cost.

c. The .•1- shall ncl,*de 0 this study V.OO tesultin$ fr--% ciperAt'41ieatIrocedure changes of both hospLtel personnel ond matnt*-.a.-t arnd operatin$
personneL which includes 0.1or medical equipmnt. as related to Onerg9 ,ine.

3 d, Rnoterance Caenral Scope of Work, Paragraph 2.4 Dleete In* Its evitt-:.v.

e. ,:ference Cenaral Scepe of Work, Paragraph 3.1.2. De'6*tn in its elittrcy.

f. R41ference Centtral Stop* of IWorv, ParagIraph 3.1.3. The A-Z sh,tli

I. -25



linvestigate each Ionu n4v area reysatm. The actual atirvy nDitt be ;,n ~f~i
detail to ensure týAt a final report and the projec~ts g.erttvtd ate ecm.plect uw.4
are a -!ear representation of the hospital.. flow Tvitaitirewvents may be :zc- elthspr
to Lno ductwork on a soen-by-tono basis or at **rh dlf~use.-. it the discletion *.I
09 A-E.I

C. Waoevnce General Scope of VIork. Paragraph 3 2 Cotputet irodelln4 of
lulldtng V6401 is not required but the A-E sha~ll use his avr. disct1ttion and may
ve sit appropriatze cortpucer progyrinm althiough hand caleu~cl~ons will sufftco.

h. keference Ceoieral Stop* of Work. Paragraph 3.4. An E%%rS is Ir oepration
act ht- hosoxtal, prtsently controll.ed by a Wooeyuo3.l 'Ztlta 5100 Comitrter. 1he
system' operation Is tatinly a m'onitoring systat, withi very little corittol.
capabL~lity Thet A-t is to study the existirg system configuration aid deteri.2n*
odditional functions that ca" be added to the evisting oysters that will says
Toots. etc s of determint if * noew N~CS system~ should bir installed to ticoiopllb
those additional. functione plus tha original func~tions.

1. No~sconce General Snop* of Vork, Psalregph 3.5.1. Theret hian been rtoI
prtvinus e-.%orgy studý perfori~ed fotr tte hospital, therefore. thtre are no ex1tzin
projet:ts oi: ECOst to ba updated.3

J. Th* following £COa are to be idded to Ar.'EX A~t

(1) Invoestgate fo-asibility of sitall. Individuail toilers ar enJ ;oincs3
*ceri~liers anci be;! pan washtri in lieu of u-sifng plant steta.ý tva!-34te

the losses in stoats [ines otam. sauic to point Wes point: stvan Produaction~.

(2) In~vestigate the. feastbililty of heat reclama~tion of chiller condo--$#r
water from preheating of domestice water (redute operating of toolinp. tc.x4r fans.0

k. ECC' rui'ber 7 under toile? Plaint shall rend 'Inscall & ar an.~or x4ke-y4.
water preheater".

L. lnvestilatt thoroughly CCO nuimber 5 under ý'ullkjnt tnvalope. This Is aI
deficiency and Ignourn area of roricern.

a. Refermnce Ceneral Scope of Vork. Paragraph 3.3. All VIP? 3In MCA T tro et u
s~ell be initially evaluated as PY $9 pro -'e~ts. RedtsI~ignaton o! the program ye~r I
for each project will be sxde during the Interim Su~bmnitta~. RevtCu. It e-es~/

ni. Reference Central Scope of Vork. Paragraph 7. 7he A-! shail preparot 4--.3
submit fc~r Approval anti Instructional Coursu outline ani handout with the PtvsLvial
Submittul. After ap;rou.1 of &th aut~line and handont, the A-E W'All econduct two
0410 day. identiC&l instructictial cou~rses for the Mitchanical. and Eltctrtcal Opera~-3
tion and M4aliteeance persocnnel, The course.' shall be schedtded to .acCopr3#1Ae
all shift Oneo~.e.0i of the instrt.etional courses W111 be Vide. recordecd byý
Fort W~ood parsnon&1 utilizing C-vern-er-t equiPm*'.t This vtdot eo TCtdng wil:

becomi ts, propr~ry cif tic 0046'eg-ntn:

o. Tts fnrral Profitail !,hnq:t31 prqeseC.1iton will bit vid'oo rectlrtf I by ?"rt
Hood person"11l 'Ittlirtrn Covernnl-or etql-r.40enr Thts videoi rato-rd'ng v.11 becartid
tieot proplet ty of nta reivor!.,ent .

2AI



-,. he ;%-F will not be reqtitred to in-, .t t,,. : ý91 * r: Vr-
139! ?rc-eq.sn? Sy~tccn.

~ q. ha A-E w~il not "o retvirvd to prepare :-qacts or
AssSeSteflt3 of anyj ECd? or rCA os any other prozeet developed d-.:-.ng this. work.

I I The Goverr.ment furnished tnfor-itiun to be~ pQvicid to Cho :.-E sha,'I IncIgde
4s a miinn but not 1imitod to:

a.- Armi tacil It.es Energy Plan

U eporai.iures, 1110-3-303, Stairway Design~ Rtquirer-tn; for )lO..Plitals, 1O. -1s
lil Ope Dovices for Critical Care Areas or US Amny M*d~ctt facil1ities,
HIO-3-:116. Proctlures for ?rograirming Enecgy moni:oritg and Control SysioniI (thCS) tundedl thi:uth th-2 MCA Program, 1110-3-330. Coordi-titien of Cttl~ty
Syncters foir Health~ Care facilities, 1110-3.-132, Icononic S~ladifs. l--3'
venterol PlannirgJleciign Critcrl.a Standards for Moelcal. Fail.ities, .C--d.I Zrtetr-or t:*d~ca1 D~esign Conditions IOT Amty and A~t POrC2 16idical F&CLIhtits.

c. DOO Constructicn Criteria Manual 4270.1-4.

*d. trargy Conservation Investmoent Progyam (ECC?) Culda:%e, 4. daeI ers-
1985to Chun?,*ito kope of Vor1k, Paragraph 3.3.2).

*. Infor-~tion or, exiating VICS Studies, Dtksigns. Constrsuction' Contractsz,
or or.,rstion Systen-1.

f. TXI SOB6. Zngineerir; Weathier Data, r.1i~Q3 ?rojecc ~~'e.
B raci-uro. T4 5-815-2. Ei~narjS MonitoLrs. and Cont.rol S)tutans (tE:C 3) and :?I
5-43F-2. Army H~ealth Tac4.1.7ty Design.

3 L~g AR 113-1.5, Military Constructioni Airy (%,CA) Progran Coe~oii
AX451.Cost EstLeating for Military 1'rograrr~iig, A:. 4liS*0. o.cin

pro.,ect Development and Deiigjn A~p~,oval, AP 415--28. DeC-!*n rofta Ar.y
Fa_,ility C*s.Qqtgk an.1 ConstctuctiOn "atcgorltes, Aft 415-35. Consmr.:tjo1,,sn
Construction, Xt 4211-10, Cantral Provisions. Orijanizatison, Turctions, 4aid

?ersmrnel, and AM 5-4, Change N4o. 1, IDopirment o'. the Army Ptod.;ct~v~t-
Itmprovesent P ?ogar at

it. olk puaphiet 420-'5, Arsourcet fliagessnont Sysctn.

Energy )1ot.ýtoriflj and Control. System.

j. tli:fl CA .Z2.013), Standardised EXC3 1Enorlt S~iA# Caluiat..n%.

k . The laterit applicablde Entineer Improvet'tflt Reco'.wtjaijcflh Syst.un
(Elx-;) bulltzio.

1 I. An 4.xscnp** of a corr~actly cnorplitttd proiramna Te oCv.J-r of a,ý'1
pVojeCt f07 a F-:t.SC3DM SntL~ci

¶ 1. Any othetr stitudt. 3:1 8PPrOPVIt'it 8n AI'AtlJblQ.
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4. eli.vetib~s:

a. !he follov~ng specific deliverable$ wi:1 be devo'.opad anJ s~b.:O:ttd

(1) Intrertw Subwinital: Oui hundred-sixty (160) calen~dar days !tcr3 receipt Of the SuPPIeontal. Agreement, the A-E shal.1 sb'%t the Interir P*c:

(2) Prufinal Sub-tital: Sitay (60) calendar days after resol-itit-n of'I Intotuim Submilttal com-4cits, the A-C shal'A aubffit the Pritinal kep',rt.

(3) ftinal Subti'ttal2 with Progj tming Doturtnts: Thllrty (30) -.aler~dar
d ays aftera resolutiom of ?retfinasI Subftittal co~mencs. the A-F. sha~l) sub,..t
the Final Report with Final Program, ngn Docurents. 1

(4.) Go',eraeoit tevi..u tire for each v~beclcta'a tihal not eitteed forty-Ifive (45) calend~ar diys..

b. in.. number of copiaa for each subrmtettl is- (See attached thelt).

3c. The nur')er of copt*-s as required by paragraph 41) above sliall be irailJ
directly cc the followin; addresses:

Coensar.44. US A?1'y tntneier Divtslon., Soijtý,.escotrr. ATTS SIUDED-It. Cirt. L11. Corrue...a Street. 0*11la., TX 73210-02!6

Cozrundqr. US Ar',. Engineer Division. IHurnU'Ji114 AtTli IHt;.-F
* .IP~t. Canut, P.O. lox, '600, Hunrtaville, AL )V,57-4301

NOQ, USACE (CAE!K-EC!-g)/Mr. !4C:Catcy), UaSMlu4COn. D.C. 20~14-1014~

Co-!imander, 11SC, ATT%: ZSC.N'.LO-F, Fort San~ Pouston, TX 79234

Co~undtro LogistiLcs Eval-)arion Agency. Ar::4: DALOW.LEWAJ Wi~lii N41 Cunh)*t.'nJ Arity bapot. PA. 17070-5007

~~ 3 ritJinder. FORSC0471, AM F?: An.\.'SE. Fort ticlhetson, CA 3031.0

Co.nr.-er. 11t Cerps 4 N.rt ;',ood, ATTr': AFZF-Ft-ItM, Fort Wood.
TX 76544

ICcw",-,eftr, :14CMt1 VS AM~Y C4-0-unlfr~ PO~tl ACN:
LTC. lu~a. Fort KiOO,!, TX 70$44-5057

UCco~nminder, :js At.-y Efnginqor 01t-tricc, Fort. Vurt, AVMt: SiVFV'."/
m!r. Paui t*.. rort Wor:ý, TX 7tG10-0300

CI'
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I EMEPGY SURVEvS OF A~IMY )iSP!'IALS
ENERGY EN514EEsR: 'G ALLIISi RCVs ' EtAP)
0ARtIALL u.S. APPY CCM1UIITY XQSVITAL. T'4RT HCQO. 1EXAS

3PQ1.NE4O!!A?:ON *6O~z;VE1'1kC 41U7.SS

1. A Prt4e.;ctiation Conferer1:4 was Wt~ at carnal; U.S. terly Co..-U'ti:
Hospital located~ it 1Fort ?..ooC, Texas en Thursday, M1arc. 26, 6963 A '
of confit-onct attefilees is actoac.1ed. The foiloding $ja&ri~rpnt
substantive issues discussed.

I ? . Nr. Plu I Cox , AIDO COF Pro"Ieet mna"Ier, read the ottailed Scope ef "or.:,
Annt1x 00", so. that the contents could be discussed.

I 3. It was act.ed that in Paragraph V' of Afirex *0" Bu'dir; 36.': Is ACtually
three (3) Stories, and n~ot one (1) story as currently iftdicael.

4. It was noted &uring OR~ discjss¶om, of Paragraph 2a tnat vte ne-d C::PI Critoti.) would be incljded in thi2 study.

S. AltpougIh now ap~licatiors of S01la0 enerijy are att to be, aedrese¾S twl'! A[
*!)! consider operatior~ rdinterance cf the oxisti"; sn',ar array (aar~

C )6. The A! 'ecjested thct the Ae'iod of semrvice ftr the Pre.TrnaI Si to.~a~
c~r~ged from forty-five (-! caliendar ddfs to Sixty (CC; eailn"ar d41S.
Cverycnot agrae and this chango was aa

7 . The AE was fiilar u with the Gtevieal Scope of work so al:L'l. 359C
requi pit.

8. The AE meutitl the asistancti and inv*1oivenet of the fas:ityt~ Per,;-MetI ~So that a useful oraduct meu~ts from~ the study.

3 9. The AE ~asweed scne qvtst':ns rtgarduerg t~e le~i-th of the f10I4 :tar
tht mir.:,v of pe:9lii invalvgd. Wt.

C-I



OARItALL DEWcr hD:T
ME .\.GOi IAT 10r4 MEET ING
14ARCH 28, 1965

Paul Cox FWD~ COE - Project Man~age- 817.314.2.2.97I

Joe F, FritZ OEMI/~ersy BIaencni2767

6c~by Lyr'n DENI/Enorgy Start'i 297-7283

(IE'acy \aoony. Cal CH 219.8~ 3s)
Levis J. Hanson JCA 2-.Z

Thoma E. Sma~'ll Nintsiv11 Olvision 2S8552
Corps of Engir-toos

Col. Ken Jayne OH275C

Sh~elton S. Gordon Ch~ilton !rgineoring 7O2-621-M~O

Allanf j. Gitsbricht Ch'ilton Engineering ;4176w.

Sthanfar. A. Amdoeson, 11 OteN-CA 227-33SZ6

Jomn Sastierwood DEI7.S 1 I711

pill F. suite. "t LOG DACI4 288-87221

r.J. Turley O EM-[Rr4 297 M. "G 1
Pjil ilatkoff, maJ. PtIDCAC 84-W.1C4

Albert IMcflmrt OCHEREfm 281-41%2

Cot. A) Iraq& C, SVC grach OAC14 218.4770


